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PREFACE. 


The  task  of  preparing  this  small  Avork  was  undertaken 
after  repeated  requests,  made  by  several  members  of  a 
Class  in  Surgical  Anatomy  which  I  have  for  some  time 
conducted. 

As  the  time  at  their  disposal  is  (owing  to  pres- 
sure of  hospital  and  other  work)  too  limited  to  aUow 
them  to  study  carefully  and  completely  the  larger 
works  upon  the  subject,  it  was  their  desire  that  I 
should  publish  the  notes  utilized  by  me  in  the 
regular  routine  course  of  instructing  the  Class.  I 
have  therefore  attempted  to  present,  in  as  concise 
a  manner  as  possible,  consistent  with  clearness,  the 
more  salient  points  of  Anatomy  in  their  special 
bearing  on  the  practice  of  Surgery. 

The  preparation  of  this  work  has  been,  in  the 
main,  a  process  of  exclusion;  wliereby  tlie  pai'ts  of 
Anatomy,  important  from  a  Surgical  point  of  view, 
have  been  .separated  from  those  wliich  may  he  dis- 
regarded by  candidates  for  the   ordinary  Surgical 
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qualifications.  That  which  has  found  its  way  into 
the  book  comprises  what  in  a  struggle  for  existence 
has,  to  the  Author's  mind,  appeared  worthy  to  survive 
as  fittest. 

The  subject  of  Fractures  and  Dislocations  will  be 
found  to  be  dealt  with  somewhat  cursorily,  as  the 
aim  of  the  Author  has  been  to  include  only  that 
amount  of  Anatomy  which,  while  requisite  for  the 
practice  of  Surgery,  is  not  contained  in  the  works 
on  Surgery  usually  read  by  Students. 

I  trust  that  the  portable  and  convenient  size  of  the 
book  will  encourage  Students  to  study  their  Surgical 
Anatomy  in  the  dissecting-room— in  the  presence  of 
skeleton,  dissections,  and  prepared  specimens. 

In  preparing  some  of  the  Diagrams,  many  valu- 
able suggestions  have  been  gathered  from  a  perusal 
of  Professor  Macalister's  "  Text-Book  of  Anatomy." 

ALFEED  W.  HUGHES. 


42  George  Square, 
Edinburgh,  Odoher  1S90. 
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THE  UPPER  EXTREMITY. 


REGION  OF  THE  SHOULDER. 

THE  clavicle,  spine,  and  acromion  process  of  the  scapnla 
may  be  distinctly  felt.    Notice  that  the  onter  and 
inner  extremities  of  the  clavicle  are  frequently  unduly 
prominent,  and  are  apt  to  cause  a  suspicion  of  disloca- 
tion.   The  rounded  prominence  of  the  shoulder  beloAv 
the  acromion  is  formed  by  the  deltoid,  supported  by 
the  tuberosities  of  the  humerus,  which  may  be  felt 
through  the  muscle  on  rotating  the  bone.    In  disloca- 
tions of  the  shoulder  joint  the  deltoid  becomes  flattened, 
as  it  ceases  to  be  supported  by  the  humerus,  and  the 
acromion  process  stands  out  more  prominently.  Some 
flattening  occurs  also  when  the  deltoid  is  from  any 
cause  atrophied,  but  in  this  case  the  upper  extremity 
of  the  humerus  may  be  felt  occuisying  its  normal 
position. 

Between  the  deltoid  and  pectoralis  major  is  a  slight 
groove  in  which  the  cephalic  vein  and  the  desccndhig 
branch  of  the  acromio-thoracic  artery  lie,  and  in  this 
groove  the  coracoid  process  nuiy  be'  felt,  the  process 
being  overlapped  by  the  inner  fibres  of  tl„^  dclLoid. 

If  the  above  groove  be  traced  upwards  il,  Irads  to  a 
well-marked  depression  -the  iufiviMaaviuiIar  fossa— 
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which  bocomcs  entirely  obhterated,  or  replaced  by  an 
eminence,  when  the  head  of  the  humerus  is  dislocated 
below  the  coracoid  or  clavicle.  This  depression  lies 
over  the  costo-coracoid  membrane  and  the  first  part 
of  the  axillary  artery,  which  may,  in  this  situation,  be 
compressed  against  the  second  rib. 

The  hollow  of  the  armpit  varies  in  depth  with  the 
position  of  the  arm.  It  is  bounded  by  the  anterior 
and  posterior  axillary  folds.  The  anterior  fold  is 
formed  by  the  pectoralis  major  and  the  posterior  fold 
by  the  teres  major  and  latissimus  dorsi.  Between 
these  two  folds  the  axillary  fascia  extends,  forming 
the  floor  of  the  axilla.  The  head  of  the  humerus  may 
be  felt  by  passing  the  fingers  high  up  into  the  axilla 
with  the  arm  well  abducted. 

THE  AXILLA. 

The  axilla  is  bounded  in  frunt  by  the  two  pectoral 
muscles  with  the  costo-coracoid  membrane;  hehind,  by 
the  subscapularis,  teres  major,  and  latissimus  dorsi; 
internally,  by  the  ribs  and  intercostal  muscles  and  the 
serratus  magnus;  externalhj,  by  the  upper  end  of  the 
humerus,  coraco-brachialis,  and  biceps. 

The  floor  of  the  axilla  is  formed  by  the  deep  or 
axillary  fascia  which  extends  between  the  anterior  and 
posterior  walls. 

The  apex  consists  of  a  small  triangular  space  between 
the  clavicle,  scapula,  and  first  rib.  Through  this  open- 
ing the  axillary  space  is  continuous  with  the  posterior 
triangle  of  the  neck,  and  tlirougli  it  the  vessels  and 
nerves  reach  the  axilla  from  tlie  lower  part  of  the 


THE  UPPER  EXTREMITY. 


3 


neck.  Excepting  at  the  apex,  the  axiHaiy  space 
is  closed  in  all  directions  by  mnscles  or  fascia — a  fact 
which  explains  the  upward  course  taken  by  pus,  the 
residt  of  an  axillary  abscess. 

Axillary  Vessels.  — The  axillary  vessels  pass  from 
the  apex  to  the  outer  side  of  the  space  so  as  to  reach 
the  arm.    The  axillary  vein  lies  internal  to,  and  over- 
laps the  artery.     It  is  thus  more  liable  to  be  injured 
than  the  artery  in  operations  in  the  axilla,  such  as 
removing  enlarged  and  cancerous  glands.    In  removing 
glands  seated  high  up  in  the  axilla,  wound  of  the 
axillary  vein  is  the  most  likely  accident  to  occur,  as 
a  result  of  which  a  ligature  has  to  be  placed  on  the 
wounded  wall  or  the  entire  vein.     Snch  cases  are 
recorded  by  Billroth  who,  on  more  than  one  occasion, 
had  to  tie  the  axillary  vein.    Wound  of  the  axillary 
vein  requires  very  prompt  attention,  for  not  only  is 
the  bleeding  very  free,  but  moreover,  due  to  its  close 
proximity  to  the  heart,  air  is  liable  to  be  drawn  into 
the  vein  during  inspiration.    Eleeding  from  the  axillary 
vessels  is  also  favoured  by  the  attacliment  of  the  sheath 
of  the  vessels  to  tlie  super-imposed  costo-coracoid 
membrane,  which  tends  to  prevent  the  closure  of  the 
divided  ves.sel. 

Axillary  Artery.  — The  axillary  artery  extends  from 
the  outer  border  of  the  iirst  rib  to  tlic  lower  border 
of  tlie  teres  major  musch;.  ^^he  line  of  tlie  artenj  vaiios 
with  the  position  of  the  arm,  for  with  tlie  arm  at  right 
angles  to  the  truidc  a  line  from  tlie  middle  of  tlie 
clavicle  to  tin;  inner  border  nf  Uie  coracn-lirachialis 
would  indicate  tlie  diirctiou  of  the  vessel,  but  with  the 
arm  drawn  to  tlie  side  the  artery  takes  a  curved  eoursc. 
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It  is  covered  by  the  two  pectoral  mtiscles,  but  near 
its  termination  it  lies  superficially  beneath  the  skin 
and  fascia.  The  artery  is  divided  into  three  parts— 
viz.,  above,  beneath,  and  below  the  pectoralis  minor. 

The  first  part  is  covered  by  the  pectoralis  major, 
costo-coracoid  membrane,  and  is  crossed  by  the  cephalic 
vein.  The  axillary  vein  is  internal  to  it,  the  cords  of 
the  brachial  plexus  being  to  its  outer  side.  It  lies  on 
the  first  intercostal  space. 

In  its  third  part  the  artery  is  covered  for  a  short 
distance  by  the  lower  fibres  of  the  pectorahs  major, 
but  beyond  this  it  is  merely  covered  by  the  skin  and 
fascife.  The  internal  cutaneous  and  inner  head  of  the 
median  nerve  are  superficial  to  it. 

The  axillary  vein,  the  ulnar  nerve,  and  nerve  of 
Wrisberg,  lie  to  its  inner  side. 

The  coraco-brachialis  with  the  median  and  musculo- 
cutaneous nerves  lie  to  its  outer  side,  and  it  rests  on 
the  subscapularis,  teres  major,  and  latissimus  dorsi, 
being  separated  from  those  muscles  by  the  circumflex 
and  musculo-spiral  nerves. 

This  artery  is  occasionally  the  seat  of  aneurism,  due 
chiefly  to  its  close  proximity  to  the  shoulder  joint, 
which  causes  it  to  be  subjected  to  frequent  and  ex- 
tensive movements.  Statistics  show  that  axillary 
aneurism  is  most  commonly  met  with  on  the  right  side 
and  amongst  men,  and  of  thirty-seven  cases  cited  by 
Erichsen  only  three  occurred  in  women.  The  axillary 
artery  may  be  injured  by  falls  on  the  outstretched 
hand,  and  many  cases  have  been  recorded  of  rupture 
of  the  artery  by  the  forcible  reduction  of  old-standing 
dislocations  of  the  shoulder,  the  artery  in  these  cases 
had  probably  contracted  adhesions  io  the  joint. 
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Ligature  of  the  Axillary  Artery. — The  artery  may  be 
tied  in  its  lirst  or  third  parts. 

When  tied  in  its  first  part,  a  curved  incision  is  made 
from  the  coracoid  process  to  tlie  lower  border  of  the 
inner  end  of  the  chrvicle.  The  pectoralis  inajor,  costo- 
coracoid  membrane,  together  with  branches  of  the 
acromio  -  thoracic  vessels,  are  divided.  The  axillary 
vein  is  next  exposed,  frequently  overlapping  the  artery, 
the  vein  is  drawn  inwards  and  the  needle  passed  from 
the  inner  side,  care  being  taken  not  to  include  the 
inner  cord  of  the  brachial  plexus  which  lies  external 
to  the  artery. 

This  part  of  the  artery  is  so  deeply  placed,  and  in 
such  close  relation  to  the  vein  and  nerves,  that  ligature 
of  the  third  part  of  the  subclavian  artery  is'more  easily 
performed  and  more  successful  in  its  results. 

Ligature  of  the  Third  Part.— The  artery  is  reached 
by  an  incision  in  the  floor  of  the  axilla.  If  the  space 
between  the  anterior  and  posterior  axillary  folds  be 
divided  into  thirds,  the  junction  of  the  anterior  and 
middle  thirds  will  mark  the  line  of  the  artery.  Upon 
dividing  the  skin  and  fascia  the  axillary  vein  comes  into 
view;  the  vein  must  be  drawn  aside  with  a  blunt  hook, 
when  the  artery  will  be  exposed,  closely  surrounded  by 
the  branches  of  tlie  brachial  plexus.  The  needle  is 
passed  from  the  inner  side. 

A  simpler  method  is  that  of  Malgaigire  who  re- 
commends that  the  incision  should  be  made  on  tlic 
inner  side  of  tlie  coraco-brachialis  muscle ;  the  median 
nerve  is  then  taken  as  a  guide  to  the  artery,  and  tlie 
vein  is  not  exposed. 

Lymphatic  Glands.  —  There  are  tluee  groups  of 
lymphatic  glands  in  the  axilla. 
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One  set  lies  close  to  the  axillary  vessels,  and  receives 
the  lymphatics  of  the  upper  extremity ;  these  are  liable 
to  become  enlarged  and  inflamed  by  septic  absorption 
from  wounds  of  the  upper  extremity. 

Another  set  lies  close  to  the  lower  border  of  the 
pectoralis  minor  and  receives  the  lymphatics  from  the 
breast  and  chest  wall;  these  become  enlarged  in  diseases 
of  the  chest  wall,  and  in  scirrhus  of  the  breast  may  be 
felt  as  an  indurated  knotted  cord. 

The  third  set  are  unimportant.  These  lie  along  the 
subscapular  artery,  and  receive  the  lymphatics  of  the 
back. 

Axillary  Abscess. — This  abscess  may  occur  either 
superficial  to,  or  beneath,  the  axillary  fascia.  AVhen 
superficial,  it  is  usually  small  and  circumscribed. 

The  deep-seated  axillary  abscess  usually  originates 
in  an  inflamed  gland,  and  shows  a  marked  tendency  to 
burrow  upwards,  being  prevented  from  reaching  the 
surface  by  the  strong  axillary  i'ascia  already  mentioned. 
These  abscesses  sometimes  reach  the  lower  part  of  the 
neck  through  the  apex  of  the  axilla;  such  a  course 
being  explained  by  the  arrangement  of  the  fasciie,  for 
the  axillary  fascia  is  not  only  continuous  posteriorly 
with  the  fascia  of  the  posterior  wall,  but  in  front  it 
is  continuous  with  the  fascia  of  the  pectoral  muscles; 
this  in  turn  being  continuous  Avith  the  costo-coracoid 
membrane,  which  is  attached  above  to  the  clavicle. 

In  affording  vent  to  the  pus  in  an  axillary  abscess, 
the  incision  should  be  made  in  the  middle  of  the  space 
and  towards  the  inner  wall,  for  near  the  outer  wall  the 
axillary  vessels  lie,  the  subscapular  artery  lies  close  to 
the  posterior  wall,  and  beneath  the  anterior  wall  the 
Ion"-  thoracic  artery  passes  to  the  side  of  tlie  chest. 
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THE  CLAVICLE. 

The  clavicle  is  superficial  throughout,  and  may  be 
traced  beneath  the  skin  in  its  whole  extent.  Super- 
ficial to  the  bone  are  the  skin,  fascia,  and  platysma, 
and  crossing  the  bone  are  the  descending  branches  of 
the  cervical  plexus ;  these  nerves  may  be  involved  in 
callus  after  fracture  of  the  bone,  and  be  the  source  of 
great  pain.  Beneath  the  clavicle  are  several  important 
structures,  of  which  may  be  mentioned  the  subclavian 
and  supra-scapular  arteries,  the  subclavian,  external 
jugular,  and  innominate  veins,  and  the  nervous  cords 
of  the  brachial  i)lexus.  Any  of  these  structures  may 
be  injured  or  compressed  by  broken  fragments  of  the 
bone.  The  vessel  most  exposed  to  injury  is  the  sub- 
clavian vein,  as  it  lies  in  the  small  angular  interval 
between  the  iimev  end  of  the  clavicle  and  the  first  rib. 

The  close  proximity  of  these  important  structures 
renders  partial  or  complete  re-section  of  the  bone  very 
diflicult.  Excepting  the  radius,  the  clavicle  is  more 
comnioidy  the  seat  of  fracture  than  any  other  bone 
in  the  body.  This  is  due  to  its  exposed  position,  to 
its  being  very  slender,  and  being  the  only  osseous 
connection  between  the  uj^per  extremity  and  the 
trunk;  it  therefore  receives  a  part  of  all  sliocks  given 
to  tlie  ujiper  extremity  by  falls  on  the  hand,  elbow, 
or  shoulder.  The  curved  form  of  the  clavicle  tends  to 
diminish  any  shock  and  thus  to  add  to  the  strength  of 
the  bone.  In  spite  of  its  (ixposcd  position,  the  clavicle 
is  not  very  ctniunoidy  fnicturcid  by  direrl  riolence. 
When  sucli  a  fractun;  occurs,  it  may  take  place  at  any 
part  of  the  bone. 
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In  fractures  from  indirect  violence  tlie  break  most 
commonly  occurs  at  the  outer  end  of  the  middle  third 
of  the  bone,  because  here  the  tAvo  curves  of  the  bone 
meet,  this  is  the  thinnest  part  of  the  bone,  and,  more- 
over, the  outer  third  or  fixed  portion  here  joins  a  more 
moveable  portion  of  the  bone. 

In  this  fracture,  which  is  usually  very  oblique,  the 
outer  fragment  is  displaced  : — 

1.  Downwards,  due  to  the  weight  of  the  arm  which 
has  now  lost  its  only  osseous  support. 

2.  Imvards,  partly  due  to  the  action  of  the  muscles 
which  pass  from  the  chest  to  the  shoulder  and  arm,  and 
also  because  the  clavicle  Jiormally  keeps  the  shoulder 
away  from  the  chest,  acting  like  an  outrigger. 

3.  Forwards,  due  partly  to  the  greater  action  of  the 
pectoral  muscles,  and  also  because  the  scapula  now  falls 
forwards  on  the  chest  wall,  thus  tilting  the  shoulder 
forwards,  whereas  the  axillary  portion  of  the  scapula 
is  normally  kept  away  from  the  chest  wall  by  the 
clavicle. 

The  clavicle  is  occasionally  fractured  by  muscular 
action,  the  fracture  then  occurs  at  the  middle  of  the 
bone,  and  is  usually  caused  by  the  swing  of  the  arm 
as  in  a  back-handed  blow.  (Erichsen). 

THE  SCAPULA. 

The  inferior  angle  of  the  scapula  is  normally 
covered  by  the  latissimus  dorsi.  This  muscle  occa- 
sionally slips  away  from  the  bone  and  becomes  hooked 
beneath  itj  an  accident  usually  knoAvn  as  dislocation 
of  tlie  scapula. 
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Fractures  of  the  Scapula. — The  scapula  may  be 
fmctured  in  one  of  several  places — viz.,  through  the 
infra-spinous  fossa,  the  coracoid  or  acromion  processes 
may  be  fractured  or  separated  as  epiphyses,  or  the  bone 
may  fracture  through  its  surgical  neck — i.e.,  through  the 
narrow  part  extending  around  the  glenoid  cavity  and 
into  the  supra-scapular  notch.  As  the  coracoid  process 
is  firmly  attached  to  the  clavicle  and  acromion  by  liga- 
ments, great  disjjlacement  cannot  occur  in  this  fracture 
without  rupture  of  these  ligaments. 

Sterno-Clavicular  Articulation. — In  this  articulation 
the  bony  surfaces  are  of  unequal  size,  the  sternal  end 
of  the  clavicle  being  much  larger  than  the  sternal  facet; 
but  in  spite  of  this,  dislocations  at  this  articulation 
are  not  common,  due  to  the  great  strength  of  the  liga- 
ments, and  when  they  do  occur,  the  clavicle  is  usually 
displaced  forwards,  due  to  the  comparative  weakness 
of  the  anterior  ligament. 

Acromio-Clavicular  Articulation. — The  bony  sur- 
faces forming  this  joint  are  oljlique,  and  inclined  so 
that  the  plane  of  the  joint  corresponds  to  a  line  drawn 
downwards  and  inwards.  This  obliquity  of  the  joint 
explains  the  greater  frequency  of  dislocation  of  the 
clavicle  in  an  a^iwanl,  direction.  The  capsular  ligament 
is  weak,  the  strength  of  the  joint  depends  mainly  on 
the  coraco-clavicular  ligaments. 

SHOULDER  JOINT. 

The  head  of  tlie  liuiucrus  is  very  large  conq)ared 
with  the  glenoid  cavity  with  which  it  articulates;  the 
capsular  liganient  is  very  lax,  and  allows  the  humerus 
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to  be  drawn  away  some  distance  from  its  socket.  Tor 
these  reasons  the  joint  is  very  insecure  and  liable  to 
be  dislocated.  The  tendon  of  the  biceps  arches  over 
the  joint,  and  assists  the  other  muscles  in  keeping  the 
head  of  the  humerus  in  close  contact  with  the  glenoid 
cavity.  The  capsule  is  pierced  by  the  biceps  tendon, 
and  an  opening  frequently  exists  in  the  capsule  an- 
teriorly through  which  the  joint  cavity  communicates 
with  a  bursa  beneath  the  subscapularis.  If  suppura- 
tion occur  in  the  joint,  the  pus  is  likely  to  escape 
through  one  of  the  above  openings. 

The  joint  is  protected  above  by  an  overhanging  arch, 
formed  by  the  acromion  and  coracoid  processes  and  the 
coraco-acromial  ligament.  Between  the  capsule  and 
this  arch  is  the  sub-acromicd  bursa,  an  extension  up- 
wards of  the  sub-deltoid  bursa.  This  bursa  may  become 
inflamed  or  distended,  and  in  such  cases  abduction  of 
the  arm  would  cause  great  pain,  as  in  that  position  the 
bursa  is  pressed  between  the  head  of  the  humerus  and 
the  acromion  process. 

The  dislocations  of  the  shoulder  are  all  primarily 
in  a  downward  direction — suh-glenoid ;  and  afterwards, 
depending  on  the  direction  of  the  force,  may  be  directed 
forwards — suh-curacuid  or  snb-claviculai- ;  or  backwards 
— sicb-spinous.  Notice  that  the  capsule  is  protected 
not  only  above  (by  the  bony  arch),  but  also  in  front 
by  the  subscapularis,  and  behind  by  the  infra- spin atus 
and  teres  minor. 

THE  UPPER  ARM. 

Surface  Anatomy.— On  the  front  of  the  upper  arm 
the  biceps  forms  a  well-marked  prominence,  which  can 
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be  traced  down  to  the  front  of  the  elbow.  On  each 
side  of  tlie  biceps  is  a  small  depression — the  inner  and 
uuter  bicipital  furvoics.  In  the  outer  groove  the 
cephalic  vein  passes  ujJwards,  and  the  inner  furrow 
contains  the  brachial  artery,  the  basilic  vein,  median 
nerve,  with  tlie  ulnar  nerve  in  the  upper  half.  In 
muscular  subjects  the  biceps  overlaps  the  brachial 
artery  in  a  part  of  its  course. 

The  insertion  of  the  deltoid  can  be  felt,  for  here  the 
bone  is  almost  superlicial,  while  it  is  covered  by  muscles 
in  the  greater  part  of  its  extent. 

The  insertion  of  the  deltoid  is  an  imjjortant  land- 
mark in  the  upper  arm — it  is  near  the  middle  of  the 
bone — on  the  inner  side  is  the  insertion  of  the  coraco- 
brachialis — the  nutrient  artery  enters  the  bone  near 
this  level — it  marks  the  ripper  limit  of  the  brachialis 
anticus,  and  at  this  point  the  ulnar  nerve  and  inferior 
profunda  artery  leave  the  inner  side  of  the  brachial 
artery  to  pass  obliquely  to  the  interval  behind  the 
internal  condyle;  near  this  point  the  median  nerve 
usually  crosses  the  brachial  artery. 

The  (iiJonr'Kfo.-ii.f  of  the  uiiper  (iriii,  forms  a  loose 
sheath  for  the  muscles,  vcs.sels,  and  nerves.  It  is 
attached  to  the  humerus  at  its  sides,  l)y  means  of  the 
internal  and  external  inter-muscular  septa,  which  thus 
form  two  couniartments. 

The  anterior  coinpartntent  contains  the  biceps,  coraco- 
brachialis,  and  brachialis  anticus  muscles,  the  brachial 
vessels,  median,  ulnar,  internal  and  external  cutaneous 
nerves. 

The  jjotiteriar  eumpartment  contains  tlu;  triceps,  with 
the  musculo-spiral  nerve  and  superior  profunda  artery 
in  a  part  of  their  course. 
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BRACHIAL  ARTERY. 

A  line  from  the  coracoid  process  to  the  middle  of 
the  bend  of  the  elbow,  with  the  fore-arm  supine  and 
extended,  would  lie  over  the  brachial  artery.  It  lies 
beneath  the  inner  border  of  the  biceps  muscle. 

In  its  upper  part  it  lies  to  the  inner  side  of  the  shaft 
of  the  humerus,  but  at  the  lower  part  it  lies  in  front 
of  that  bone.  In  order  to  compress  the  artery,  it  is 
therefore  necessary,  that  pressure  should  be  exerted 
from  toithin  outioards  in  the  upper  part,  but  from 
before  bacJcioards  in  the  lower  part. 

The  brachial  artery  commences  at  the  lower  border 
of  the  teres  major  muscle,  and  terminates  a  finger's 
breadth  below  the  bend  of  the  elbow,  by  dividing  into 
its  terminal  branches  radial  and  ulnar. 

This  point  of  division  of  the  brachial  artery  is 
subject  to  some  variation,  as  it  sometimes  divides 
at  a  much  higher  level,  and  two  arteries  may  be  found 
occupying  the  position  of  the  brachial  in  the  upper 
arm — these  two  arteries  lying  cFose  together  or  at  some 
distance  from  each  other. 

The  artery  is  superficial  throughout,  being  covered 
by  the  skin  and  fasciie  and  overlapped  by  tlie  inner 
border  of  the  biceps.  Near  its  termination  it  is  crossed 
by  the  median  basilic  vein  and  the  bicipital  fascia. 
The  median  nerve  lies  to  the  outer  side  of  the  artery 
in  its  upper  part,  and  usually  crosses  over  it  about  its 
middle  to  lie  on  its  inner  side  beloAv.  The  uhiar 
nerve  lies  to  its  inner  side  at  the  upper  part,  and  the 
musculo-spiral  nerve  lies  behind  it  for  a  short  distance. 
The  internal  cutaneous  nerve  may  lie  over  the  upper 
part  of  the  artery. 


BRACHIAL  ARTERY. 


Basilic  veiji 
Median  nerve 
—  Intcnial  ciitan.  nerve 
L'Inar  nerve. 


Brachialis  anticiis 
Mus.  cutan.  nerve 
Cephalic  vein 


BRACHIAL  ARTERY  AT  EJ.BOW 

;d.  cephal.  vein.  

in.  longus 

ai  nerve  — 


i\lecl.  basil,  vein 

■Bicipilal  fascia 

Pronal.  teres 

-  Mnlian  nerve 

-  liracliial  artery 
'I'endoM  or  l)ice|)s 


lirachialis  antici 


THE  UPPER  EXTREMITY. 


13 


VeuiD  comites  accompany  the  artery  very  closely. 
The  coraco-brachialis  and  biceps  muscles  lie  to  its 
outer  side. 

Ligature  of  Brachial  Artery.- — The  artery  may  be 
reached  at  any  part  by  an  incision  along  the  inner 
border  of  the  biceps  muscle,  and  from  the  close  relation 
of  nerves  and  veins  to  the  artery  it  will  be  seen  that 
great  care  is  necessary  when  passing  the  needle  in  liga- 
ture of  the  vessel.  It  is  well  to  remember  that  a  small 
process  of  bone  (supra-condyloid  process)  occasionally 
projects  from  tlie  inner  aspect  of  the  humerus  above 
the  inner  condyle,  and  when  such  a  jsrocess  exists  the 
brachial  artery  usually  passes  behind  it  before  the 
vessel  reaches  the  front  of  the  elbow.  In  this  deviated 
course  it  is  accompanied  by  the  median  nerve. 

IVlusculo-Spiral  Nerve. — The  musculo -spiral  nerve 
is  derived  from  the  posterior  cord  of  the  brachial 
plexus,  and  passes  down  behind  the  upper  part  of  the 
brachial  artery,  to  wind  through  the  musculo-spiral 
groove  with  the  superior  profunda  artery.  After  leaving 
the  groove  it  passes  beneath  the  supinator  longus  muscle, 
and  at  the  elbow  divides  into  the  radial  and  posterior 
interosseous  nerves. 

Fractures  of  the  shaft  of  the  humerus  may  be  fol- 
lowed by  paralysis  of  the  muscles  supplied  by  the 
musculo-spiral  nerve  and  by  its  posterior  interosseous 
branch.  This  may  occur  at  the  time  of  accident,  the 
nerve  being  injured  by  one  of  the  sharp  fragments  of 
the  bone,  or  at  a  later  period  when  the  nerve  becomes 
included  in  or  compressed  by  th(i  callus  which  is 
formed  between  tlio  broken  fragments,  as  mentioned 
by  Oilier,  who  cut  down  on  the  bone  and  removed 
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with  chisel  and  mallet  a  portion  of  callus  in  which 
the  nerve  was  imbedded.  The  nerve  completely  re- 
gained its  functions  in  a  few  months.* 

The  paralysis  which  follows  injury  to  the  musculo- 
spiral  nerve  affects  the  muscles  on  the  back  of  the 
fore-arm,  and  renders  extension  of  the  wrist  impossible 
(drop  wrist),  and  extension  of  the  fingers  incomplete. 
There  remains,  however,  a  slight  power  of  extending 
the  fingers  though  their  main  extensor  muscles  are 
paralysed,  as  the  second  and  third  phalanges  are  ex- 
tended by  the  interossei  and  lumbrical  muscles.  The 
power  of  supination  is  also  greatly  diminished,  due  to 
paralysis  of  the  long  and  short  supinator  muscles  ;  it  is 
not,  however,  entirely  lost,  as  the  action  of  the  biceps 
remains  unaltered.  It  is  interesting  to  notice  that  the 
triceps  and  brachialis  anticus,  though  supplied  by  the 
musculo-spiral  nerve,  are  not  paralysed,  as  the  former  is 
mainly  supplied  by  branches  which  are  given  off  from 
the  musculo-spiral  nerve  before  it  comes  into  contact 
with  the  humerus,  and  the  latter  has  an  additional  nerve 
of  supply  from  the  musculo-cutaneous. 

The  musculo-spiral  may  be  paralysed  by  the  pressure 
of  the  pad  of  a  crutch  (crutch  palsy). 

Fracture  of  the  external  condijJe  may  cause  paralysis 
of  the  posterior  interosseous  nerve.  In  such  a  case, 
as  mentioned  by  Erichsen,  the  loss  of  supination  and 
extension  is  not  so  complete  as  when  the  whole  trunk 
is  paralysed,  these  movements  being  still  practicable  to 
a  slight  extent,  through  the  medium  of  the  supinator 
longus  and  extensor  carpi  radialis  longior,  which  are 
supplied  by  the  trunk  of  the  musculo-spiral  nerve. 


»  Oilier,  "Triiit6  ilus  Resections,"  page  170. 
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It  might  bo  well  to  notice  that  other  fractures  of 
the  humerus  nuxy  cause  injury  to  certain  nerves. 

Thus  frddure  of  the  siiirjical  neck  may  injure  the 
ctrciunfie.c  nerve,  which  winds  round  that  part  of  the 
bone,  and  this  would  result  in  paralysis  of  the  deltoid. 
Fracture  of  the  internal  eondijle  may  cause  injury  to 
the  idnar  nerve,  which  lies  in  close  relation  to  that 
process  of  bone. 

FRACTURES  OF  THE  HUMERUS. 

In  fracture  of  the  anatomical  neck,  which  is  intra- 
capsular, no  great  displacement  can  occur. 

If  the  surgical  neck  be  fractured,  the  upper  frag- 
ment is  abducted  by  the  supra-spinatus,  and  the  lower 
fragment  is  drawn  inwards  by  the  muscles  attached 
in  the  bicipital  groove — pectoralis  major,  teres  major, 
and  latissimus  dorsi. 

Tlie  displacements  due  to  fractures  of  the  shaft 
vary. 

When  above  the  insertion  of  tlie  deltoid,  the  upper 
fragment  is  drawn  inwards  by  the  muscles  attached  to 
the  bicipital  groove,  and  the  lower  fragment  upwards 
and  outwards  by  the  deltoid. 

"When  t)eloir,  tlie  insertion  of  the  deltoid,  tlio  upper 
fragment  is  tilted  outwards  by  that  muscle,  and  the 
lower  fragment  is  drawn  upwards  by  the  l)icnps  and 
triceps. 

In  transverse  fra.rturcs  nlmvi'  the  rundijles,  tlio  lower 
fragment  and  tlie  fore-arm  are  drawn  ujiwards  and 
backwards  by  the  triceps,  so  that  the  injnry  sinndaXc's 
a  backward  dislocation  of  the  elbow.     The  T-shaped 
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fracture,  and  fractures  of  the  condyles,  involve  the 
elbow  joint,  but  the  tip  of  the  internal  condyle  may  be 
broken  off  -without  injuring  the  joint. 

REGION  OF  THE  ELBOW. 

Surface  Anatomy. — The  bony  points  in  the  region  of 
the  elbow  should  be  carefully  studied.  Feel  first  the 
olecranon  process,  to  which  the  tendon  of  the  triceps 
may  be  traced.  On  the  inner  and  outer  aspects  of  the 
elbow  the  internal  and  external  condyles  of  the  humerus 
form  distinct  prominences,  of  which  the  internal  is  the 
more  marked  and  pointed,  and  forms  an  extremely  de- 
finite and  important  bony  landmark.  Notice  that  it  lies 
on  a  slightly  higher  level  than  the  external  condyle. 

If  a  line  be  drawn  between  the  condyles,  it  will  be 
found  that  in  extreme  extension  the  tip  of  the  olecranon 
lies  a  little  above  that  line. 

If  the  fore-arm  be  placed  at  right  angles  to  the  arm, 
the  tip  of  the  olecranon  lies  below  the  condyles  and 
in  the  same  vertical  plane  ;  while  in  full  flexion,  the 
olecranon  lies  in  front  of  that  plane. 

Just  external  to  the  olecranon  process  is  a  small 
depression  when  the  fore-arm  is  extended.  This  de- 
pression corresponds  to  the  head  of  the  radius  and  the 
external  condyle.  The  head  of  the  radius  may  be  felt 
on  alternately  pronating  and  supinating  the  fore-arm. 

Notice  especially  that  the  internal  condyle  is  promi- 
nent in  flexion  and  extension.  But  tlie  external  con- 
dyle, which  forms  a  marked  prominence  in  the  ilcxed 
position,  disappears  completely  out  of  view  in  the 
extended  position,  and  lies  in  the  hollow  on  the  outer 
side  of  the  olecranon. 
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It  is  very  necessary  that  the  student  should  make 
himself  very  familiar  with  the  position  and  relations 
of  these  bony  eminences,  as  the  diagnosis  of  injuries 
to  the  part  is  thereby  considerably  facilitated. 

Olecranon  Bursa. — Over  the  olecranon  lies  a  large 
subcutaneous  bursa,  which  may  become  enlarged  or 
inflamed,  as  in  miner'' s  elbow.  A  small  bursa  also  lies 
beneath  the  tendon  of  the  triceps,  close  to  its  insertion. 

In  the  groove  between  the  internal  condyle  and 
olecranon,  the  ubiar  nerve  enters  the  fore-arm;  its 
position  has  to  be  borne  in  mind  in  excision  of  the 
elbow  joint,  and,  as  previously  mentioned,  it  is  exposed 
to  injury  in  fracture  of  the  condyle. 

In  the  depressions  on  each  side  of  the  olecranon  the 
synovial  membrane  comes  close  to  the  surface,  and  in 
synovitis  or  joint  disease  these  hollows  become  obli- 
terated by  the  bulging  of  the  distended  or  thickened 
membrane. 

Front  of  the  Elbow.— At  the  front  of  the  elbow  is  a 
small  depression,  bounded  externally  by  the  supinator 
longus  and  extensor  group  of  muscles,  and  on  the  inner 
side  by  the  pronator  teres  and  flexor  group  of  muscles. 

Into  this  liollow  the  tendon  of  the  biceps  may  be 
traced,  and  passing  from  the  tendon  of  the  biceps  to 
the  inner  group  of  muscles  is  the  bicipital  or  semi-lunar 
fascia,  which  is  rendered  prominent  during  flexion  and 
supination  of  the  fore  -arm.  On  the  inner  side  of  the 
tendon  of  tl;e  biceps,  and  above  the  free  edge  of  the 
bicipital  fascia,  the  pulsations  of  the  brachial  artery 
may  be  felt.  Tlic  vessel  ljifur(;atos  into  tlie  radial  and 
ulnar  arteries  a  finger's  Ijrcadth  below  tlie  bcsnd  of  the 
elbow.  On  the  inner  side  of  the  brachial  artery  the 
median  nerve  enters  the  fore-arm. 
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At  the  bend  of  the  elbow  a  slight  crease  or  line 
extends  across  between  the  two  condyles.  The  joint 
line  lies  below  this  crease,  and  it  is  of  use  in  diagnosing 
a  backward  dislocation  of  the  bones  of  the  fore-arm 
from  a  transverse  fracture  of  the  lower  end  of  the 
humerus  above  the  condyles  ;  for  in  the  dislocation  the 
lower  extremity  of  the  humerus  projects  forwards 
heloio  this  line,  while  in  the  fracture  the  lower  end 
of  the  upper  fragment  projects  above  this  line. 

Veins  in  front  of  the  Elbow.— In  the  fore-arm  are 
the  median  radial  and  two  ulnar  veins. 

Near  the  elbow  the  median  vein  is  joined  by  the 
profunda  vein,  and  then  divides  into  the  median 
cephalic  and  median  basilic  veins. 

The  median  basilic  is  joined  by  the  ulnar  veins  to 
form  the  basilic  vein,  which  joins  the  vena3  comites  of 
the  brachial  artery  to  form  the  axillary  vein. 

The  median  cephalic  is  joined  by  the  radial  vein  to 
form  the  cephalic  vein,  which  passes  up  on  the  outer 
side  of  the  biceps,  and  then  between  the  deltoid  and 
pectoralis  major,  to  pierce  the  costo-coracoid  membrane 
and  join  the  axillary  vein. 

Venesection— Of  the  veins  at  the  bend  of  the  elbow, 
the  one  most  commonly  utilised  for  purposes  of  blood- 
letting is  the  median  basilic.  This  vein  is  usually  the 
larc^est  and  most  constant  in  its  position,  and,  moreover, 
the  median  cephalic  vein  lies  in  a  hollow  between  the 
biceps  and  supinator  longus,  so  that  subsequent  com- 
pression of  the  vein  would  be  difficult. 

The  median  basilic  vein  lies  over  the  brachial  artery, 
bein"  separated  from  that  vessel  merely  by  the  bicipital 
fascia,  and  care  should  be  taken  not  to  plunge  the  lancet 
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too  deeply  lest  the  fascia  be  pierced  and  the  artery 
wounded — an  accident  which  has  frequently  occurred. 

Above  the  internal  condyle  there  is  a  small  lijmxjhatic 
gland  which  receives  the  lymphatics  of  the  inner  side 
of  the  fore-arm.  This  gland  may  become  inflamed, 
due  to  the  absorption  of  some  septic  material  conveyed 
along  the  lymphatics,  and  is  important  as  being  the 
lowest  gland  of  appreciable  size  in  the  upper  extremity. 

Anastomoses  around  the  Elbow  Joint.  —  A  very 
free  anastomosis  occurs  in  the  region  of  the  elbow.  The 
most  important  arteries  which  share  in  this  anastomosis 
are  the  superior  profunda,  with  the  radial  recurrent  and 
interosseous  recurrent  arteries,  in  front  of  and  behind 
the  external  condyle — and  the  inferior  profunda  and 
anastomotic,  with  the  anterior  and  posterior  ulnar 
recurrent  arteries  in  front  of  and  behind  the  internal 
condyle. 

THE  FORE-ARM. 

The  upper  and  lower  extremities  of  the  radius  and 
ulna  are  described  with  the  regions  of  the  elboAv  and 
wrist.  Of  the  shafts  of  the  bones,  that  of  the  ulna 
IS  subcutaneous  throughout  on  its  posterior  aspect,  and 
may  with  ease  be  felt  beneath  the  skin,  and  traced  in 
its  whole  length.  For  this  reason  the  posterior  surface 
of  the  limb  is  chosen  for  operations  on  this  bone.  The 
radius  is  covered  by  muscles  in  its  upper  half,  but  tlic 
lower  half  of  the  bone  may  be  traced  boncatli  tlic  skin. 

In  treating  fractures  of  tlie  Ixjnes  of  the  fore-arm, 
it  is  very  necessary  to  prevent  the  interosseous  space 
being  encroached  upon  by  one  of  the  fragments;  for 
if  the  bones  be  squeezed  togetlier,  they  may  become 
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united  by  the  projection  of  callus  across  the  inter- 
osseous space,  pronation  and  supination  being  thus 
lost,  and  the  utility  of  the  limb  greatly  impaired.  The 
interosseous  space  is  widest  when  the  fore-arm  is  in  a 
position  midway  between  pronation  and  supination,  with 
the  thumb  directed  upwards  towards  the  face. 

Fractures  of  the  Bones  of  the  Fore-arm.— It  should 
be  noticed  that  the  radius  is  covered  in  the  greater 
part  of  its  extent,  while  one  of  the  borders  of  the  ulna 
is  superficial  throughout.  The  articulation  of  the  wrist 
is  formed  almost  entirely  by  the  radius  and  carpal 
bones,  and  all  shocks  transmitted  from  the  hand  pass 
into  the  radius;  for  these  reasons  the  radius  is  usually 
fractured  by  indirect  violence,  while  fractures  of  the 
shaft  of  the  ulna  are  caused  by  direct  violence. 

Fractures  of  the  m^..— In  fracture  of  the  olecranon 
the  detached  fragment  is  drawn  upwards  by  the  triceps. 

Fracture  of  the  coronoid  process  may  cause  or  com- 
plicate a  dislocation  of  the  ulna  backwards. 

In  fractures  of  the  shaft  of  the  ulna,  the  upper  frag- 
ment may  be  tilted  forwards  by  the  brachialis  anticus, 
and  the  lower  fragment  approximated  to  the  radius  by 
the  pronator  quadratus. 

Fractures  of  the  Shaft  of  the  Radius.-If  this  bone 
be  fractured  between  the  attachments  of  the  biceps  and 
pronator  radii  teres,  the  upper  fragment  is  flexed  by  the 
biceps  and  supinated  by  the  same  muscle  an<l  by  the 
supinator  brevis.  The  lower  fragment  is  pvonated  by 
the  pronator  teres  and  pronator  qiuidratus,  and  is  draNvn 
towards  the  ulna  by  the  latter  muscle. 

If  the  fracture  occur  between  the  two  pronators,  tlie 
upper  fragment  is  shghtly  flexed,  but  neither  pronation 
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or  supination  occurs,  as  the  supinators  (biceps  and 
supinator  Lrcvis)  are  antagonised  by  tlie  pronator 
teres. 

Colles'  Fracture.  —  In  this  fracture,  Avbich  occurs 
through  the  lower  extremity  of  the  radius,  the  lower 
fragment  is  displaced  backwards,  carrying  the  hand 
with  it.  The  fragment  is  also  displaced  outwards,  and 
the  hand  is  approximated  to  the  radial  border  of  the 
fore-arm.  A  rotation  also  occurs  by  which  the  inferior 
articular  surface  of  the  radius  is  directed  slightly  back- 
wards instead  of  directly  downwards. 

Blood  Vessels  of  the  Fore-arm.  —  The  posterior 
aspect  of  the  fore-arm  is  remarkably  free  of  vessels  and 
nerves  —  this  being  the  part  most  exposed  to  injury. 
On  this  aspect  we  find  the  small  posterior  interosseous 
vessels  and  nerves,  which  course  downwards  between 
the  superficial  and  deep  layers  of  muscles. 

On  the  anterior  aspect  are  the  ulnar  and  radial 
and  the  anterior  interosseous  arteries.  This  last  vessel 
courses  downwards  on  the  anterior  surface  of  the  inter- 
o.-iseous  membrane  and  passes  to  the  back  of  the  fore-arm 
at  its  lower  part. 

Radial  Artery,  — The  radial  artery  takes  a  .straight 
course  from  a  spot  a  finger's-breadth  below  the  centre 
of  the  bend  of  the  elbow  to  the  fore  part  of  the 
styloid  ju'ocess  of  tlic  radius.  In  its  upper  half  it  is 
covered  by  tlie  suj)inator  longus,  but  is  superficial  in 
its  lower  half. 

The  upper  half  of  tlie  artery  lies  liotween  the  supin- 
ator longus  and  the  pronator  radii  teres,  and  in  its 
lower  half  between  tlie  supinator  longus  and  the  flexor 
carpi  radialis.    The  radial  nerve  lies  close  to  the  outer 
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side  of  the  vessel  in  its  middle  third.  The  artery  may 
be  readily  reached  in  its  lower  half  where  it  is  super- 
ficial. In  its  upper  hcalf  it  is  found  beneath  the  inner 
border  of  the  supinator  longus. 

Ulnar  Artery. — A  line  drawn  from  the  internal  con- 
dyle to  the  outer  border  of  the  pisiform  bone  indicates 
the  direction  of  the  uhiar  nerve. 

The  ulnar  artery  corresponds,  in  its  lower  half,  to 
the  above  line.  The  upper  half  of  the  artery  takes  a 
curved  course  from  the  bifurcation  of  the  brachial  to 
the  middle  of  the  above  line.  In  its  upper  part  the 
artery  Ues  deeply  beneath  the  pronator  radii  teres  and 
group  of  llexor  muscles  which  arise  from  the  internal 
condyle.  In  its  lower  part  it  is  superficial,  and  is 
found  between  the  flexor  subUmis  digitorum  and  the 
flexor  carpi  ulnaris,  and  may  be  easily  reached  in  this 
position  by  an  incision  on  the  outer  side  of  the  flexor 
carpi  ulnaris.  The  ulnar  nerve  lies  close  to  its  inner 
side  in  its  lower  half,  and  the  vessel  is  crossed  by  the 
median  nerve  close  to  its  origin. 

Median  Nerve.— The  median  nerve  passes  between 
the  two  heads  of  the  pronator  radii  teres  and  crosses 
the  ulnar  artery  close  to  its  origin.  It  passes  between 
the  superficial  and  deep  muscles  and  appears  at  the 
wrist  between  the  tendons  of  the  flexor  carpi  radialis 
and  the  palmaris  longus. 

Ulnar  Nerve.— The  ulnar  nerve  enters  tlie  fore-arm 
by  passing  behind  the  internal  condyle,  and  lies  be- 
tween that  bone  and  the  olecranon  process  of  the  ulna. 
It  reaches  the  inner  side  of  the  ulnar  artery  about  the 
middle  of  the  fore-arm,  and  is  continued  downwards 
on  the  inner  side  of  that  vessel  to  the  hand. 
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It  is  important  to  bear  in  mind  the  close  relation 
of  the  nerve  to  the  internal  condyle,  as  it  is  liable  to 
bo  injured  in  fractures  of  that  process,  and  has  to  be 
guarded  in  excision  of  the  elbow  joint. 

THE  WRIST  AND  HAND. 

On  the  anterior  surface  of  the  wrist  are  seen  several 
grooves  in  the  skin  :  the  lowest  of  these  marks  the 
upper  limit  of  the  short  muscles  of  the  thumb  and 
little  finger.  This  groove  lies  half-an-inch  below  the 
line  of  the  wrist  joint,  and,  immediately  above  its  outer 
extremity,  the  lower  end  of  the  radius  may  be  felt. 
Tlie  bone  presents  externally  a  tubercle,  to  which  the 
tendon  of  the  supinator  longus  is  attached.  Further 
inwards  the  tendon  of  the  flexor  carpi  radialis  may  be 
felt,  and  between  it  and  the  above  tubercle  the  pulsa- 
tions of  the  radial  artery  are  readily  distinguishable. 
About  the  middle  of  the  anterior  aspect  of  the  wrist 
the  palmaris  longus  (when  present)  passes  down  to  be 
inserted  into  the  palmar  fascia.  It  is  rendered  very 
prominent  by  Hexing  the  wrist.  The  flexor  sublimis 
digitorum  lies  beneath  the  jjalmaris  longus,  and  between 
the  tendons  of  the  palmaris  longus  and  the  flexor  carpi 
radialis,  tlie  median  nerve  lies ;  to  the  inner  side  of 
the  flexor  sublimis,  tlie  tendon  of  the  flexor  carpi 
ulnaris  may  be  felt,  as  it  passes  down  to  the  pisiform 
bone;  and  Ijetween  this  tendon  and  the  flexor  sublimis, 
tlie  ulnar  vessels  and  nerve  lie. 

The  Palm  of  the  Hand  and  Fingers. — Tlie  hollow 
of  the  palm  i.s  bounded  by  the  tlicnar  and  hypo-tlienar 
eminences,  formed  by  the  sliort  muscles  of  the  thumb 
and  little  finger  respectively. 
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The  palm  of  tlie  hand  presents  several  creases  or 
lines,  two  of  which  run  almost  transversely,  while  one 
or  more  are  oblique.  The  most  distal  of  the  transverse 
lines  is  caused  by  flexing  the  metacarpo  -  phalangeal 
articulations — these  joints  lying  midway  between  this 
line  and  the  clefts  of  the  fingers. 

On  the  fingers  there  are  three  well-marked  transverse 
grooves.  The  upper  one  lies  opposite  the  web  of  the 
fingers,  and  is  half -an -inch  below  the  metacarpo- 
phalangeal joint.  The  lower  two  lie  opposite  the 
inter-phalangeal  joints.  Of  the  two  grooves  on  the 
thumb,  the  lower  one  is  transverse,  and  lies  over  the 
inter-phalangeal  articulation.  The  upper  one  crosses 
the  metacarpo-phalangeal  obliquely,  and  is  in  a  line 
with  the  radial  border  of  the  index  finger.  It  is  well 
to  notice  that  the  web  of  the  fingers  projects  further 
downwards  anteriorly  than  posteriorly ;  so  that,  while 
the  anterior  part  of  the  clefts  is  some  distance  below  the 
metacarpo-phalangeal  joints,  the  cleft  slopes  backwards, 
so  that  posteriorly  it  lies  opposite  that  articulation — 
a  fact  of  some  importance  in  amputations. 

Arteries  of  the  Hand. — The  superticiul  palmar  arch 
extends  from  the  pisiform  bone  in  a  curved  direction 
across  the  palm,  the  lower  part  of  the  curve  corre- 
sponding to  a  line  drawn  from  the  thumb  when  at 
right  angles  to  the  hand  —  here  the  arch  lies  im- 
mediately beneath  the  palmar  fascia  upon  the  flexor 
tendons  and  branches  of  the  median  nerve.  This  arch 
is  formed  mainly  by  the  ulnar,  and  is  completed  by 
the  superficial  volar  and  radialis  indicis  branches  of 
the  radial  artery;  and  from  it  the  digital  arteries  arc 
given  off,  which  pass  to  the  clefts  of  the  fingers,  where 
they  divide. 
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In  making  incisions  in  the  palm  of  the  hand,  it 
is  well  to  remember  that  the  safe  areas  are — beyond 
the  hne  of  the  superhcial  palmar  arch,  and  opj)osite 
the  fingers,  thus  avoiding  the  pahuar  arch  and  its 
digital  branches. 

The  deep  palmar  arch  is  about  a  finger's  breadth 
nearer  the  wrist  than  the  superficial  arch,  and  lies  on 
the  bases  of  the  metacarpal  bones,  and  beneath  the 
fiexor  tendons.  It  is  formed  mainly  by  the  radial 
artery,  and  is  completed  by  the  deep  branch  of  the 
ulnar. 

Arteries  of  the  Fingers  and  Thumb. — The  palmar 
surfaces  of  the  three  inner  fingers  are  supplied  by 
digital  branches  of  the  superficial  palmar  arch,  while 
the  dorsal  surfaces  of  the  same  fingers  are  supplied  over 
the  first  phalanges  by  branches  of  the  dorsal  interossei, 
while  the  remaining  parts  of  the  fingers  over  the 
second  and  third  phalanges  are  supplied  by  anastomos- 
ing twigs  from  the  digital  arteries.  The  index  finger 
is  supplied  by  two  branches  (radialis  indicis  and 
dorsalis  indicis),  in  addition  to  a  digital  branch  from 
the  superficial  palmar  arch;  and  the  thumh  has  two 
dorsal  arteries  (dorsales  pollicis),and  two  palmar,  derived 
from  the  princeps  poUicis.  It  may  be  roughly  stated 
that,  in  amputation  of  the  three  inner  fingers  beyond 
the  first  phalanges,  only  two  arteries  are  divided  ;  while 
in  the  iiidex  finger  three,  and  in  the  thumb  four, 
vessels  are  divided,  as  previously  indicated. 

Radial  Artery  at  the  Wrist  and  Back  of  the  Hand. 

— From  the  front  of  the  wrist  the  railial  artci-y  passes 
below  tlie  styloid  process  of  the  radius,  and  beneath 
the  extensor  muscles  of  the  thumb,    it  rests  upon  the 
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external  lateral  ligament,  the  scaphoid  and  tra^^ezium, 
and  reaches  the  posterior  extremity  of  the  first  inter- 
osseous space,  where  it  passes  between  the  heads  of  the 
tirst  dorsal  interosseous  muscle  to  reach  the  palm  of 
the  hand.  In  this  part  of  its  course  it  gives  olf 
branches  to  the  back  of  •  the  hand  and  wrist,  and  to 
the  thumb  and  index  finger. 

Palmar  Fascia. — The  palmar  fascia  consists  of  three 
portions,  a  central  and  two  lateral.  The  lateral  por- 
tions cover  the  short  muscles  of  the  thumb  and  little 
hnger,  while  the  central  portion  covers  the  flexor 
tendons.  This  central  portion  is  triangular  in  shape. 
The  apex,  to  which  the  palmaris  longus  is  attached,  is 
directed  towards  the  wrist ;  the  base  divides  into  pro- 
cesses which  are  attached  to  the  sheaths  of  the  flexor 
tendons  over  the  first  phalanges  and  to  the  periosteum 
of  the  phalanges,  while  small  slips  dijD  downwards 
between  the  fingers  to  be  attached  to  the  transverse 
metacarpal  ligament. 

Dupuytren's  Contraction. — In  this  affection  one 
or  more  of  the  fingers  (most  commonly  the  ring  and 
little  fingers)  are  bent  partly  or  completely  towards 
the  palm  of  the  hand,  the  flexion  being  in  part  due 
to  contraction  of  the  palmar  fascia  and  also  of  its 
digital  prolongations.  The  skin  is  normally  connected 
loosely  to  the  palmar  fascia  by  fibrous  bands,  which 
also  become  contracted  in  the  above  deformity,  so  that 
the  skin  becomes  intimately  adherent  to  the  contracted 
portion  of  the  fascia.  Various  operations  have  been 
recommended  for  this  deformity.  Of  these  the  open 
method  of  Eusch,  and  the  sithcutaneous  method  of 
Adams  may  be  mentioned ;  the  main  indications  being 
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tlie  division  of  the  contracted  portion  of  the  fascia, 
and  the  prolongations  which  extend  to  the  phahxnges, 
care  being  taken  not  to  injure  the  digital  vessels  and 
nerves,  the  positions  of  which  have  been  previously 
mentioned. 

To  account  for  the  fact  that  the  little  and  ring 
fingers  are  most  commonly  affected,  several  more  or 
less  feasible  explanations  have  been  offered ;  but  it 
appears  to  uie,  from  studying  the  normal  movements 
of  the  fingers,  that  the  little  and  ring  fingers  are  in 
a  state  of  greater  fiexion  than  the  otliers  at  all  times 
whether  at  rest  or  during  activity,  such  as  in  walldug, 
driving,  writing,  etc.;  and  moreover,  due  to  connec- 
tions between  the  extensor  tendons  at  the  back  of  the 
hand,  fiexion  of  either  the  little  or  middle  fingers 
necessitates  partial  fiexion  of  the  ring  finger ;  and,  of 
all  the  fingers,  the  ring  finger  is  tlie  only  one  which 
can  be  fiexed  singly  while  its  neighbours  are  in  the 
extended  position. 

There  is  thus  a  natural  tendency  towards  flexion  of 
the  ring  finger,  and  tlie  anatomical  arrangements  are 
such  as  to  resist  extension  of  that  finger  while  its 
neighbours  are  flexed,  a  condition  not  found  in  relation 
to  the  other  fingers. 

Sheaths  of  the  Flexor  Tendons. — The  flexor  tendon 
sheaths  form  librous  tunnels  which  extend  from  the 
metacarpo-phalaugeal  joints  to  the  bases  of  the  terminal 
phalanges.  The  sheath  is  attached  to  the  margins  of 
the  anterior  surfaces  of  the  lirst  and  second  phalanges, 
being  very  thick  o]jposite  the  bones  but  thin  opposite 
the  joints.  Each  slicath  is  lined  by  synovial  mem- 
brane, which  iu  the  case  of  the  thumb  and  sometimes 
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the  little  finger  extends  upAvards  to  join  the  common 
synovial  sheath  beneath  the  anterior  annular  ligament, 
a  fact  which  explains  the  tendency  shown  by  suppura- 
tion within  the  sheath  to  pass  upwards  to  the  front  of 
the  wrist  in  the  case  of  the  thumb  and  little  finger, 
while  it  rarely  extends  to  the  palm  from  the  remaining 
fingers. 

Whitlow. — A  finger  or  thumb  is  frequently  the  site 
of  a  suppurative  inflammation  or  wliitluio.  This  may 
be  suj^erficial,  or  may  afi"ect  the  tendon  sheath  or  the 
bone,  and  it  is  important  to  remember  that  the  sheath 
lies  superficial  to  the  first  and  second  phalanges,  while 
the  pulp  of  the  finger  lies  directly  on  the  periosteum 
of  the  terminal  phalanx;  and  a  whitlow  in  the  pulp  of 
the  finger  readily  extends  to  the  periosteum,  causing 
necrosis  of  part  of  that  phalanx.  {Vide  "Suppuration 
in  synovial  sheath,"  page  27.) 

Anterior  Annular  Ligament  and  Synovial  Sheaths. 

—The  anterior  annular  ligament  binds  down  the  flexor 
tendons  in  front  of  the  carpus.  It  is  attached  to  the 
tubercle  of  the  scaphoid  and  ridge  of  the  trapezium 
externally,  and  to  the  hook  of  the  unciform  and 
pisiform  bone  internally. 

Beneath  the  ligament  the  tendons  of  the  superficial 
and  deep  flexor  muscles,  and  the  tendon  of  the  flexor 
longus  poUicis  pass.  The  tendons  of  the  superficial 
and  deep  flexors  of  the  fingers  are  enclosed  in  a  common 
synovial  sheath,  which  is  prolonged  slightly  above 
and  below  the  annular  ligament.  Tliis  frequently  com- 
municates with  the  synovial  sheaths  in  the  little  finger 
and  thumb. 
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The  tendon  of  the  flexor  longus  pollicis  has  a  separate 
sheath  beneath  the  ligament,  continuous  Avith  that  in 
the  thumb.  The  surgical  importance  of  these  com- 
munications between  the  synovial  sheaths  has  been 
referred  to  above. 

When  this  common  synovial  sheath  is  distended 
with  fluid  or  pus,  it  bulges  into  the  palm,  and  in 
front  of  the  wrist,  the  central  part  being  constricted 
by  the  annular  ligament,  the  swelling  having  thus  an 
hour-glass  shape.  Such  accumulations  of  fluid  are 
best  evacuated  in  front  of  the  Avrist  by  an  incision 
to  the  inner  side  of  the  tendon  of  the  palmaris  longus ; 
injury  to  the  median  nerve  and  ulnar  vessels  being 
thus  avoided.  {Vide  "Structures  in  front  of  wrist," 
page  23.) 

Back  of  the  Wrist.  —  Towards  the  inner  side  the 
head  of  the  ulna  forms  a  rounded  prominence,  and 
the  styloid  process  of  the  ulna  may  be  felt  a  little 
below  and  internal  to  it.  On  the  back  of  the  radius 
a  small  tubercle  may  be  distinguished,  which  will  be 
found  on  tracing  the  tendon  of  the  extensor  secundi 
internodii  pollicis  upwards. 

The  styloid  process  of  the  radius  may  be  felt  lying 
between  the  above  tendon  and  the  remaining  extensor 
tendons  of  the  thumb.  Notice  that  the  styloid  process 
of  the  radius  lies  about  half-an-inch  nearer  the  hand 
than  the  corresponding  process  of  the  ulna;  and,  in 
the  diagnosis  of  a  Colics'  fracture,  it  is  well  to  rciiiomber 
that  the  styloid  process  of  tlie  radius  normally  occupies 
a  lower  position  than  that  of  the  ulna. 

The  pulsations  of  the  radial  artery  may  bo  felt 
immediately  below  the  styloid  process  of  the  radius. 
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The  styloid  process  of  the  uhia  is  on  the  same  level 
as  the  wrist  joint,  but  the  styloid  process  of  the  radius 
lies  below  the  level  of  the  joint. 

Back  of  Hand  and  Fingers. — The  bases  of  the  second 
and  third  metacarpal  bones  can  be  felt  on  the  back  of 
the  hand ;  that  of  the  second  metacarpal  bone  and  the 
tubercle  on  the  back  of  the  radius,  mentioned  above, 
form  important  landmarks  in  excision  of  the  wrist  by 
Lister's  method. 

On  the  back  of  the  hand  the  extensor  tendons  lie 
superficially,  and  can  be  traced  to  the  various  digits 
and  thumb;  and  superficial  to  them  are  several  veins, 
which  pass  upwards  from  the  fingers  to  the  fore-arm. 
On  each  side  of  the  tendon,  which  passes  to  the  ring 
finger,  fibrous  bands  may  be  felt  connecting  the  tendon 
to  those  of  the  middle  and  little  fingers. 

It  is  well  to  notice  the  position  and  direction  of  the 
tendon  of  the  extensor  secundi  internodii  pollicis,  which 
can  be  traced  from  the  inner  side  of  the  tubercle  on 
the  back  of  the  radius  to  the  terminal  phalanx  of  the 
thumb.  It  crosses  the  radial  artery  as  that  vessel 
enters  the  first  interosseous  space.  The  radial  in- 
cision, in  excision  of  the  wrist  by  Lister's  method, 
follows  the  tendon  of  the  extensor  secundi  as  far  as 
the  base  of  the  second  metacarpal  bone,  and  it  is 
evident  that  the  direction  of  the  incision  has  to  be 
changed  at  that  point  so  as  to  avoid  wounding  the 
radial  artery. 

The  remaining  tendons  at  the  back  of  the  wrist  arc 
indistinct. 

As  the  extensor  tendons  pass  downward  over  the 
radius  and  ulna  they  are  held  down  by  the  posterior 
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annular  ligament,  which  is  but  a  thickened  portion  of 
the  aponeurosis  of  the  fore-arm.  The  various  tendons, 
as  they  lie  in  the  compartments  heneath  the  ligament, 
are  enclosed  in  synovial  sheaths.  These  sheaths  are 
prolonged  downwards  for  a  little  distance  on  to  the 
back  of  the  hand,  and  here,  where  they  are  not 
supported  by  the  annular  ligament,  they  are  very 
apt  to  become  enlarged  or  sacculated,  forming  a  small 
rounded  swelling  known  as  a  ganglion.  This  affection 
is  common  in  washerwomen,  due  to  the  wrist-straining 
movements  of  wringing  clothes. 

The  three  rows  of  knuckles  are  formed  respectively 
by  the  heads  of  the  metacarpal  bone,  first  and  second 
phalanges;  and  the  joints  lie  immediately  beyond  the 
knucJdes: ' ' 

(For  a  "  Synopsis  of  the  Anatomy  of  Joints,"  see 
Appendix). 
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THE  THORAX. 


THE  MAMMARY  GLAND. 

The  mammary  gland  iu  the  female,  lies  on  the  surface 
of  the  pectoralis  major  muscle,  and  extends  from  the 
third  to  the  sixth  ribs.  The  nipple  lies  on  a  level 
with  the  fourth  rib,  or  fourth  interspace.  The  nipple 
is  very  variable  in  size,  and  may  be  hardly  raised  above 
the  level  of  the  surrounding  skin.  Occasionally  super- 
numerary nipples  are  found,  and  the  breast  itself  may 
exhibit  curious  anomalies ;  thus,  it  may  be  absent, 
multiple,  or  removed  to  some  other  situation,  as  the 
groin  or  back. 

Surrounding  the  nipple  is  a  darkened  areola,  which 
varies  in  its  tint  in  different  individuals,  and  in  the 
same  individual  becomes  darker  at  certain  periods,  as 
during  pregnancy.  Small  elevations  are  seen  on  the 
surface  of  the  areola.  These  correspond  to  small 
glands  which  lie  beneath  the  skin,  and  in  which,  small 
abscesses  may  form  during  lactation. 

The  breast  is  covered  on  its  superficial  and  deep  sur- 
faces by  a  layer  of  connective  tissue  in  which  abscesses 
may  arise  (supra-mammary  and  post-mannnary)  without 
the  substance  of  the  gland  being  necessarily  affected. 
Due  to  the  layer  of  connective  tissue  Avhich  lies  beneath 


THE  THORAX.  33 

its  deep  surface,  the  gland  is  freely  moveable  on  the 
surface  of  the  pectoralis  major,  but  when  cancer  attacks 
the  gland,  this  connective  tissue  becomes  sooner  or  later 
involved,  and  the  gland  is  rendered  more  or  less  adherent 
to  the  pectoralis  major. 

The  breast  consists  of  racemose  tubules,  arranged  in 
lobes,  and  terminating  in  ducts  (galactophorous  ducts), 
fifteen  to  twenty  in  number,  which  converge  towards 
the  nipple.  The  lobes  are  separated  by  fibrous  septa 
of  connective  tissue,  continuous  with  that  which  covers 
the  superficial  and  deep  surfaces  of  the  gland.  For 
this  reason  an  abscess  in  the  breast  is  usually  multi- 
locular,  and  when  opened,  the  above  septa  should  be 
broken  down  with  the  finger  so  as  to  ensure  drainage 
of  the  whole  cavity.  In  opening  a  mammary  abscess 
the  incision  should  radiate  from  the  nipple,  so  that,  if 
possible,  the  ducts  may  not  be  injured. 

The  arteries  which  supply  the  mammary  gland  are 
branches  of  the  internal  mammary,  intercostals,  long 
thoracic,  and  external  mammary. 

The  lymphatics  of  the  gland  pass  mainly  to  the 
axilla;  and  with  the  description  of  that  space,  refer- 
ence has  been  made  to  the  surgical  importance  of  this 
course  taken  by  the  lymphatics  (page  6).  A  few  of 
the  lymphatics  open  into  the  glands  along  the  internal 
mammary  artery. 

THE   THORACIC  WALL. 

The  Sternum.— The  anterior  surfiicc  of  the  sternum 
IS  partly  subcutaneous  throughout.  At  the  junction 
of  the  manubrium  with  the  body  of  the  .sternum  is  a 
well-marked  transverse  ridge;  as  this  lies  opposite  tlic 
second  ribs,  it  is  an  important  landmark  in  tlie  obese. 
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Fractures  of  the  sternum  are  rare,  and  when  they 
occur  are  usually  caused  by  severe  direct  violence. 
Caries  of  the  sternum  is  sometimes  met  with. 
Sternal  Foramen  or  Cleft  Sternum.— Occasionally 
a  fissure  or  foramen  is  found  in  the  sternum,  due  to 
imperfect  ossification  and  want  of  coalescence  of  its 
lateral  halves. 

The  innominate  artery  lies  behind  and  in  close 
relation  to  the  manubrium,  and  has  been  compressed 
against  that  bone. 

The  Ribs.  — The  ribs  may  be  broken  by  direct  or 
indirect  violence.    When  fractured  by  indirect  violence, 
as  by  severe  pressure  on  the  front  of  the  chest,  the 
rib  snaps  at  the  point  of  its  greatest  convexity,  and 
the  fragments,  if  displaced  at  all,  are  displaced  out- 
wards.   When  the  rib  is  fractured  by  direct  violence, 
it  fractures  at  the  spot  where  the  force  is  apphed. 
The  fragments  are  forced  inwards,  and  may  cause  great 
iniury  to  underlying  structures —viz.,  pleura,  lung, 
diaphragm,  or  liver.     The  middle  ribs-fourth  to  the 
eighth— are  those  most  commonly  fractured;  the  first 
and  second  ribs  are  very  rarely  injured,  due  to  the 
protection  afforded  them  by  the  clavicle  and  shoulder. 

Vessels  of  the  Thoracic  Wall.-The  only  vessels 
of  importance  in  the  thoracic  wall  arc  the  internal 
mammary  and  the  intercostals. 

The  internal  mammary  artery  passes  downwards 
iust  external  to  the  outer  border  of  the  stcrmun  as  far 
is  the  seventh  rib,  where  it  divides  into  the  superior 
epigastric  and  musculo-phrenic  arteries.  It  lies  unme- 
diately  behind  the  costal  cartilages  and  when  woiind  d 
may  be  the  cause  of  very  serious  haemorrhage.  Abo^e 
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the  level  of  the  fourth  rib,  the  vessel  may  perhaps 
be  reached  by  an  incision  in  an  intercostal  space,  but 
beyond  the  fourth  rib  the  cartilages  are  so  near  each 
other,  and  the  spaces,  consequently,  very  narrow,  that 
a  cartilage  would  have  to  be  resected  in  order  to  reach 
the  bleeding  vessel. 

The  inter  cost  cd  vessels  lie  along  with  the  accom- 
panying nerves,  at  the  upper  part  of  each  intercostal 
space,  and  more  or,  less  protected  by  the  upper  rib 
of  the  space— as  the  groove  for  an  intercostal  artery 
is  found  on  the  hme7-  surface  of  each  rib,  close  to  the 
lower  border. 

Wounds  of  the  intercostal  arteries  are  for  the  above 
reasons  rare,  and  when  they  do  occur  are  very  difficult 
to  treat,  and  may  even  require  resection  of  part  of  a  rib 
before  the  bleeding  vessel  can  be  reached. 

Paracentesis  thoracis  is  usually  performed  in  the 
fifth  intercostal  space,  opposite  the  mid-axillary  line. 
Occasionally  it  is  recommended  to  tap  the  pleural 
cavity  further  back  below  the  angle  of  the  scapula, 
in  the  seventh  or  eighth  interspace.  In  performing 
this  operation,  care  should  be  taken  to  introduce  the 
trocar  close  to  the  jqi/m-  border  of  the  lower  rib  of  the 
space,  so  as  to  avoid  injuring  the  intercostal  vessels. 

The  pencardiraa  may  be  tapped,  according  to 
Dieulafoy,  in  the  fifth  or  sixth  interspace,  2  to  2h 
indies  from  the  left  margin  of  the  sternum.  The  inter- 
spaces are  here  very  narrow,  and  the  intercostal  artery 
has  divided  into  two  brandies  of  small  size,  wliich  lie 
close  to  the  u[)per  and  lower  rilis  of  the  siiace. 
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HEAD  AND  NECK. 


THE  NECK. 

Middle  Line  of  the  Necl(.— Just  below  the  chm  the 
hyoid  bone  may  be  felt.    Between  this  and  the  sym- 
physis of  the  jaw  is  the  median  raph.^  of  the  mylo-hyoid 
muscles.  Below  the  hyoid  bone  is  the  thyroid  cartilage, 
more  prominent  in  the  male  than  in  the  female,  but 
very  indistinct  in  the  child.    Between  the  hyoid  bone 
and  the  thyroid  cartilage  is  the  thyro-hyoid  membrane. 
Below  the  thyroid  cartilage,  the  cricoid  may  be  lelt; 
and  between  the  two  is  the  crico-thyroid  membrane, 
which  is  crossed  by  the  small  crico-thyroid  artery. 
Below  the  cricoid  the  trachea  may  be  felt,  its  upper 
part  being  superficial,  but  the  lower  part  lies  deeply. 
Crossing  the  second  and  third  rings  is  the  isthmus 
of  the  thyroid  body.    The  anterior  jugular  veins  lie 
on  each  side  of  the  middle  Hue  of  the  neck,  and  are 
usually  joined  by  one  or  two  transverse  branches  which 
cross  the  middle  line. 

TllVrotomy.— The  thyroid  cartilage  is  quite  super- 
ficial, and  its  ala^  may  be  separated  by  a  mesial  incision 
without  dividing  any  important  structures. 

Laryngotomy.-In  this  operation  an  incision  is 
made  through  the  crico-thyroid  membrane.    It  is  easily 
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performed,  as  the  crico-thyroid  membrane  is  almost 
subcutaneous.  Some  trouble  may  arise  from  division  of 
the  crico-thyroid  branch  of  the  siTperior  thyroid  artery, 
which  crosses  the  membrane,  but  as  the  membrane  is 
divided  transversely  the  artery  usually  escapes. 

Tracheotomy — (high  and  low). — In  this  operation 
the  trachea  is  opened  above  or  helow  the  isthmus  of 
the  thyroid  body.  The  trachea  is  almost  subcutaneous 
above  the  isthmus,  and  merely  covered  by  skin,  super- 
ficial and  deep  fascia,  and  overlapped  by  the  sterno- 
hyoid muscles j  but  below  the  isthmus  the  trachea 
recedes  from  the  surface  and  is  deeply  placed,  and 
has  in  front  of  it,  in  addition  to  skin  and  fascia,  the 
sterno-hyoid  and  sterno-thyroid  muscles,  the  inferior 
thyroid  veins,  and  occasionally  the  thyroidea  ima  artery. 
Besides  these,  communicating  branches  between  the 
anterior  jugular  veins  will  be  found  beneath  the  fascia. 
Due  to  the  depth  and  to  the  important  relations  of  the 
trachea,  the  difficulties  of  the  low  operation  are  great, 
and,  according  to  Erichsen,  as  no  advantage  is  gained, 
scarcely  commendable. 

Bursas  of  the  Neck.— Of  the  bursas  on  the  front  of 
tlic  neck,  that  in  the  tliyro-hyoid  space  and  extending 
beneath  the  hyoid  bone  is  the  most  important,  as  it 
not  infrecj[uently  becomes  enlarged,  forming  a  iluctuatmg 
tumour  below  the  chin. 

THYROID  BODY. 

The  isthmus  of  the  thyroid,  as  previously  mentioned, 
lies  on  the  second  and  third  rings  of  the  trachea. 
Each  lateral  lobe  lies  against  the  trachea  as  low  as 
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the  fifth  or  sixth  ring,  and  extends  upwards  to  the 
surface  of  the  thyroid  cartilage.  It  lies  beneath  the 
depressor  muscles  of  the  hyoid  bone,  and  is  in  contact 
posteriorly  with  the  carotid  sheath.  The  gland  is 
enclosed  in  a  fibrous  capsule  derived  from  the  cervical 
fascia. 

The  relations  of  the  gland  to  the  larynx,  trachea, 
and  oesophagus,  explain  certain  symptoms  which  appear 
when  the  gland  becomes  enlarged.  Of  these,  a  hoarse 
voice,  and  a  dilficulty  in  breathing  and  swallowing, 
are  the  most  common;  and  in  some  cases  the  larynx, 
trachea,  and  the  carotid  sheath  may  be  considerably 
displaced.  The  thyroid  body  moves  with  the  larynx 
during  deglutition.  This  fact  should  be  remembered 
in  the  diagnosis  of  tumours  of  that  body. 

The  gland  is  supplied  by  the  superior  and  inferior 
thyroid  arteries,  derived  respectively  from  the  external 
carotid  and  thyroid  axis  (subclavian).  Its  veins  are 
three  in  number  on  each  side,  the  superior  and  middle 
thyroid  veins  cross  the  carotid  sheath  to  open  into  the 
internal  jugular,  but  the  inferior  thyroid  veins  descend 
in  front  of  the  trachea  to  open  into  the  innominate 
veins. 

Removal  of  the  Thyroid  Gland.- In  removing  the 
crland  by  a  mesial  incision  (Dr  P.  H.  Watson's  method), 
it  is  important  to  bear  in  mind  that  its  vessels,  the 
superior  and  inferior  arteries,  enter  at  the  upper  and 
lower  limits  of  the  gland,  and  that  these  should  be 
secured  by  ligatures  before  opening  the  sheath  of  the 
gland  The  vessels  are  tied  en  masse,  by  passing  a 
needle  round  the  sheath;  for  if  the  sheath  be  opened 
previous  to  the  ligature  of  the  .arteries,  troublesome 
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bleeding  will  occur,  as  the  gland  tissue  and  the  arteries 
•vvithin  it  are  extremely  friable.  In  separating  the 
o'land,  care  should  be  taken  lest  the  trachea,  carotid 
artery,  or  jugular  vein  be  injured,  as  their  sheaths  are 
frequently  adherent  to  and  thinned  by  the  pressure 
of  the  tumour. 

THE  CESOPHAGUS. 

The  gullet  commences  at  the  level  of  the  cricoid 
cartilage.  In  the  neck  the  cesophagus  lies  behind  the 
trachea,  and  in  front  of  the  vertebral  cohunn.  It 
deviates  slightly  to  the  left  side,  and  on  each  side 
is  in  relation  with  the  carotid  sheath. 

In  the  thorax  the  oesophagus  lies  behind  the  arch 
of  the  aorta,  and  descends  along  with  the  descending 
aorta  to  the  diaphragm,  being  in  contact  with  both 
pleural  membranes.    It  is  crossed  by  the  left  bronchus. 

Any  of  these  structures  may  be  invaded  by  carcino- 
matous tumours  spreading  from  the  gullet,  or  may  be 
opened  by  ulcerations  due  to  impacted  foreign  bodies 
in  the  tube. 

The  narrowest  parts  of  the  cesophagus  arc  at  its 
commencement  and  near  its  termination  where  it 
passes  tlu'ough  the  diaphragm,  and  these  are  the 
points  where  foreign  bodies  are  most  commonly  found 
impacted. 

Aneurism  of  the  aorta  or  of  one  of  its  larcje  branches 
may,  by  pressure  on  tlic  gullet,  give  rise  to  dil'liculty 
of  deglutition. 

(Esophagotoiny  and  CEsophagostomy. — Tlie  oeso- 
phagus is  occasionally  opcnetl  for  the  removal  of  a 
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foreign  body,  or  in  order  to  feed  a  patient  with  a 
high  stricture.  The  tube  is  reached  on  the  left  side 
by  an  incision,  similar  to  that  used  for  ligature  of 
the  common  carotid.  The  carotid  sheath  is  separated 
from  the  larynx  and  trachea,  and  behind  the  trachea 
the  oesophagus  is  found  —  care  being  taken  not  to 
injure  the  inferior  thyroid  artery  and  recurrent 
laryngeal  nerve. 

DEEP  CERVICAL  FASCIA. 

The  deep  cervical  fascia  is  important,  due  to  its 
influence  in  directing  tumours  or  extravasations  in 
certain  fairly  definite  directions. 

Traced  across  the  neck,  after  enclosing  the  trapezius, 
it  crosses  the  posterior  triangle,  being  attached  below 
to  the  clavicle,  and  above  to  the  mastoid  process  and 
occipital  bone. 

Having  crossed  the  posterior  triangle,  the  fascia 
splits  to  enclose  the  sterno-mastoid,  and  is  prolonged 
across  the  anterior  triangle  to  meet  the  fascia  of  the 
opposite  side  in  the  middle  line;  it  is  attached  below 
to  the  manubrium  sterni  and  above  to  the  lower  jaw, 
being  prolonged  upwards  over  the  parotid  gland  to  be 
attached  to  the  zygoma.  A  deep  process  of  the  fascia 
becomes  continuous  with  the  stylo-maxillary  ligament, 
which  separates  the  parotid  from  the  sub  -  maxillary 
gland.  The  fascia  thus  closes  in  the  anterior  and 
posterior  triangles,  and  tends  to  prevent  an  abscess 
from  reaching  the  surface.  For  this  reason,  suppuration 
may  extend  deeply  and  involve  the  deeper  structures, 
and  may  open  into  the  trachea,  the  gullet,  or  even  into 
the  great  vessels. 


HEAD  AND  NECK. 


41 


In  the  posterior  triangle  the  fascia  is  very  thick, 
and,  on  drawing  the  head  to  the  opposite  side,  it  is 
rendered  very  tense,  and  is  sometimes  so  resistant  as 
to  cause  some  difficulty  in  compressing  the  third  part 
of  the  subclavian  artery  above  the  clavicle. 

From  the  deep  surface  of  this  fascia  various  processes 
are  given  oft" ;  one  encloses  the  depressor  muscles  of  the 
hyoid  bone,  and  is  attached  below  to  the  manubrium 
sterni.  This,  with  the  superticial  layer,  shuts  in  a 
small  space,  in  which  an  abscess  may  be  pent  up. 
Another  layer  lies  in  front  of  the  trachea,  and  invests 
the  thyroid  body,  and  is  prolonged  on  the  trachea  to 
the  thorax,  where  it  is  attached  to  the  pericardium. 
An  nth  fir  layer  passes  behind  the  gullet  and  covers  the 
longus  colli  and  scalene  muscles  (jjreoertebral  fascia). 
From  the  scalene  muscles  it  is  prolonged  beneath  the 
clavicle  to  join  the  axillary  sheath.  Uesides  the  above 
layers,  the  carotid  sheath  is  formed  by  a  deep  process 
of  the  cervical  fascia. 

From  the  above  disposition  of  the  fascia  it  will  be 
readily  seen  that  an  abscess  beneath  the  cervical  fascia 
may  extend  to  the  anterior  or  posterior  mediastinum 
or  into  the  axdla. 

Lymphatic  Glands  of  the  Neck. — The  lymphatic 
glands  of  the  neck  arc  more  frequently  enlarged  than 
any  in  the  body,  and  the  eidargement  may  in  some 
cases  be  primary — e./y.,  lymphadenoma ;  but  more 
frequently  it  is  secondary,  due  to  some  irritation  in 
parts  whence  tiic  glands  derive  tlieir  lymph  supply, 
in  scrofula  especially,  they  air,  found  enlarged. 

These  glands  are  arranged  in  more  or  less  delinito 
groups,  which  will  be  mentioned  with  the  regions 
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from  which  they  receive  lymph,  as  it  is  frequently 
possible  to  trace  the  connection  between  a  group  of 
glands,  and  some  peripheral  irritation  in  the  course 
of  its  lymph  supply. 

The  mastoid,  suh-occipital,  and  jxirotid  lymph  glands 
receive  the  lymphatics  of  the  scalp,  and  are  frequently 
found  enlarged,  due  to  the  irritation  of  the  scalp  by 
pediculi. 

The  suh-maxillary  lijmpliatic  glands  receive  the 
lymphatics  of  the  face,  mouth,  tip  of  the  tongue,  gums 
of  the  lower  jaw,  and  salivary  glands. 

The  superficial  cervical  lymphatic  glands  lie  beneath 
the  platysma  and  close  to  the  external  jugular  vein, 
and  receive  lymph  from  all  the  above  mentioned  groups 
of  glands,  and  from  the  superficial  structures  of  the 
neck. 

Of  the  deep  cervical  glands  two  groups  may  be  men- 
tioned. The  upper  group  lies  close  to  the  bifurcation  of 
the  common  carotid,  and  receives  the  lymphatics  from 
the  deeper  parts  of  the  head,  as  the  tongue  and  mouth 
(partly),  orbit,  nose,  pharynx,  larynx,  etc. 

The  loiver  group  lies  at  the  root  of  the  neck,  and 
receives  lymph  from  the  upper  set.  It  also  extends 
to  the  supra-clavicular  fossa,  where  it  becomes  con- 
tinuous with  the  axillary  group  of  glands;  and.  thus 
•may  become  enlarged  secondarily  to  the  enlargement 
of  the  axillary  glands,  as  in  scirrhus  of  the  mamma. 

SUBCLAVIAN  ARTERY. 

The  course  of  the  subclavian  artery  at  the  root  of 
the  neck  is  indicated  by  a  curved  line  from  the  sterno- 
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cLavicular  articulation  to  the  middle  of  the  clavicle, 
the  line  extending  half-an-inch  above  the  bone.  The 
vessel  forms  an  arch,  which  is  divided  into  three  parts 
by  the  scalenus  anticus  muscle. 

The  first  and  second  parts  of  the  artery  lie  deeply, 
and  are  not  accessible  ;  and  from  the  numerous  large 
branches  given  oH',  are  not  suitable  for  the  application 
of  a  ligature. 

The  third  part,  i.e.,  the  part  beyond  the  scalenus 
anticus,  lies  at  the  lower  part  of  the  posterior  triangle 
and  disappears  beneath  the  clavicle.  Here  the  vessel 
may  be  compressed  against  the  first  rib,  which  it  crosses. 
The  pressure  should  be  exerted  almost  vertically  down- 
wards, as  pressure  made  in  a  backward  direction  would 
be  above  the  level  of  the  artery  and  ineffectual. 

Third  Part  of  Subclavian  Artery. — This  portion 
of  the  artery  lies  partly  beneath  the  clavicle  and 
subclavius  muscle,  but  above  the  clavicle  it  lies  in 
the  lower  part  of  the  posterior  triangle.  The  vessel 
is  covered  by  the  integuments,  platysma,  descending 
brandies  of  cervical  plexus,  deep  fascia,  and  by 
a  venous  plexus  formed  by  the  supra-scapular  and 
transversalis  colli  veins  ;  these  join  the  external 
jugular,  which  crosses  the  artery.  The  nerve  to 
the  subclavius  passes  over  the  vessel.  The  omo- 
hyoid and  cords  of  the  brachial  plexus  lie  above 
tlie  artery,  the  trunk  formed  by  the  last  cervical 
and  first  ilorsal  nerves  lying  behind  and  in  close 
contact  with  it. 

The  vessel  rests  on  the  first  rib,  and  the  scalenus 
medius  lies  behind  it.  The  subclavian  vein  lies  at 
some  distance  below,  and  in  front  of  the  artery. 
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Ligature  of  Subclavian  (third  part). — The  arm 
should  be  drawn  well  downwards,  lest  the  clavicle 
should  completely  cover  the  artery.  The  skin  is 
drawn  downwards  over  the  clavicle,  and  an  incision 
is  made  on  to  the  bone.  When  the  skin  is  released, 
the  incision  will  lie  over  the  lower  part  of  the  posterior 
triangle ;  the  deep  fascia  is  then  divided,  care  being 
taken  not  to  divide  the  external  jugular  vein.  The 
areolar  tissue  containing  the  supra-scapular  and  trans- 
versalis  colli  veins  is  scraped  through,  and  the  scalenus 
anticus  felt  for.  The  outer  border  of  the  muscle  wiU 
guide  the  hnger  to  the  scalene  tubercle  on  the  first  rib. 
Jjeliiiid  this  tubercle  the  vessel  lies  on  the  rib. 

In  passing  the  needle,  care  should  be  taken,  lest  the 
lower  trunk  of  the  brachial  plexus  be  included. 

Severe  venous  haemorrhage  sometimes  occurs  from 
division  of  the  plexus  above  named,  or  from  wound 
of  the  external  jugular  vein. 

Collateral  Circulation. — The  chief  anastomosing 
arteries  are  the  posterior  scapular  branch  of  the  trans- 
versalis  colli  with  the  subscapular;  the  supra-scapidar 
witli  the  dorsalis  scapulaj  and  circumiiex  arteries ;  and 
the  internal  mammary  and  intercostal  arteries  with  the 
superior  and  long  thoracic  branches  of  the  axillary. 

COMMON  CAROTID  ARTERY. 

In  the  neck,  the  common  carotid  artery  on  each  side 
extends  from  the  sterno-clavicular  articulation  to  the 
upper  border  of  the  thyroid  cartilage,  and  its  direction 
corresponds  to  a  line  drawn  i'rom  the  sterno-clavicular 
articulation  to  a  point  midway  between  the  angle  of 
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the  jaw  and  the  mastoid  process.  At  the  lower  part 
of  the  neck  the  arteries  are  deeply  placed,  but  close 
to  each  other,  being  merely  separated  by  the  narrow 
trachea ;  but  as  they  pass  upwards  they  become  more 
siiperficial,  and  more  widely  separated  by  the  increased 
width  of  the  larynx. 

The  artery  is  covered,  in  addition  to  the  skin  and 
fascia,  by  the  sterno-mastoid,  sterno-hyoid,  and  sterno- 
thyroid muscles,  and  is  crossed  by  the  omo-hyoid. 
At  its  upper  part  a  few  arterial  twigs  to  the  sterno- 
mastoid  lie  superficial  to  it,  and  it  is  also  crossed 
by  the  superior  thyroid,  middle  thyroid,  and  the 
anterior  jugular  veins. 

The  descendens  noni  nerve  descends  in  front  of  the 
artery. 

The  vessel  is  enclosed  in  a  fascial  sheath  (carotid 
sheath),  having  the  internal  jugular  vein  external  to 
it.  Behind  and  between  the  artery  and  vein  (within 
the  sheath)  the  vagus  nerve  lies. 

Behind  the  artery  are  the  transverse  processes  of  the 
cervical  vertebrte — that  of  the  sixth  being  prominent ; 
and  against  this  the  artery  may  be  compressed ;  hence 
it  is  called  the  carotid  tuber c-Ie. 

Common  Carotid  Artery  (in  the  neck). — 
In  Front. 
Integument  and  fascia. 
Platysma,  sterno-mastoid. 
Sterno-hyoid,  sterno-thyroid. 
Omo-liyoid,  descendens  noni. 
Sterno-mastoid  artery. 
Superior  and  middle  thyroid  veins. 
Anterior  jugular  vein. 
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Externally.  Internally. 
Internal  jugular  vein.  >^->^  Trachea,  larynx. 
Vagus  nerve.  (    j  CEsophagus,  pharynx. 

Recurrent  laryngeal 

nerve. 
Inferior  thyroid  artery. 

Behind. 

Longus  colli,  rectus  capitis  anticus  major. 
Sympathetic  and  recurrent  laryngeal  nerves. 
Inferior  thyroid  artery. 

Ligature  of  Common  Carotid  Artery. — This  may  be 
performed  either  above  or  below  the  omo-hyoid  muscle. 
When  ligatured  above  the  omo-hyoid,  an  incision  is 
made  along  the  anterior  border. of  the  sterno-mastoid. 

The  skin  and  fascia  having  been  divided,  the  sterno- 
mastoid  is  turned  outwards,  and  the  carotid  sheath  is 
exposed,  with  the  descendens  noni  nerve  on  its  surface. 
Some  small  branches  of  the  superior  thyroid  artery  to 
the  sterno-mastoid,  and  the  middle  thyroid  vein  may 
be  divided  and  require  a  ligature. 

The  sheath  is  to  be  opened  towards  the  inner  or 
tracheal  side,  so  as  not  to  injure  the  internal  jugular 
vein,  which  lies  external  to  the  artery  ;  and  the  needle 
is  passed  from  the  outer  side,  care  being  taken  not  to 
include  the  vagus  nerve,  which  lies  behind. 

When  the  vessel  is  tied  below  the  omo-hyoid  the 
sternal  head  of  the  sterno-mastoid  and  the  sterno- 
hyoid muscles  have  to  be  divided  or  turned  aside, 
and  care  has  to  be  taken  lest  the  anterior  jugular 
vein  be  Avounded. 
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EXTERNAL  CAROTID  ARTERY. 

The  external  carotid  extends  from  the  upper  border 
of  the  thyroid  cartiLage  to  the  neck  of  the  lower  jaw, 
where  it  divides  into  the  temporal  and  the  internal 
maxillary  branches. 

Near  its  origin  the  vessel  is  close  to  the  surface, 
and  overlapped  by  the  sterno-mastoid  muscle,  but  as 
it  extends  upwards  it  passes  beneath  the  stylo-hyoid 
and  digastric  muscles,  and  becomes  imbedded  in  the 
parotid  g  land.  The  temporo-maxillary,  facial,  and 
lingual  veins  are  superficial  to  the  artery,  and  it  is 
crossed  by  the  hypo-glossal  and  facial  nerves.  At 
first  the  external  and  internal  carotid  vessels  lie  in 
contact  with  the  pharynx,  and  close  to  each  other,  the 
external  carotid  being  somewhat  nearer  the  mesial 
plane,  but  as  they  pass  upwards  they  are  separated  by 
the  styloid  process  and  stylo -pharyngeus  muscle  and 
by  the  glosso-pharyngeal  nerve. 

Owing  to  the  size  and  number  of  the  branches  given 
olf  from  the  external  carotid,  this  vessel  is  hardly 
ever  tied. 

Internal  Carotid  Artery  (cervical  portion).  — The 
internal  carotid  lies  at  first  behind  the  external  carotid, 
and  is  covered  by  the  sterno-mastoid  and  integuments. 
It  soon  passes  beneath  the  styloid  process,  stylo- 
pharyngeus  and  parotid  gland,  which  separate  it 
from  the  external  carotid.  On  the  inner  side  of  the 
vessel  are  the  pharynx  and  tonsil ;  and  behind,  it  rests 
on  the  rectus  cajjitis  anticus  major  muscle,  and  the 
sympathetic  nerve.  Tlic  internal  jugular  vein  and 
vagus  nerve  lie  to  its  outer  side.  The  internal  carotid 
artery  is  hardly  over  tied. 
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VEINS  OF  THE  NECK. 

The  important  relations  of  the  internal  and  anterior 
jugular  veins  have  been  elsewhere  mentioned. 

External  Jugular  Vein. — This  vein  extends  from 
the  parotid  gland  to  the  lower  part  of  the  posterior 
triangle,  where  it  enters  into  the  subclavian  vein.  A 
line  from  the  angle  of  the  jaw  to  the  middle  of  the 
clavicle  corresponds  to  the  course  of  the  vein.  It 
crosses  the  sterno-mastoid  obliquely,  and  close  to  the 
posterior  border  of  that  muscle  it  pierces  the  deep 
fascia  which  covers  the  posterior  triangle.  The  vein  lies 
beneath  the  platysma,  the  fibres  of  which  pass  upwards 
and  inwards.  In  venesection  of  the  external  jugular 
vein  an  incision  is  made  parallel  to  the  fibres  of  the 
sterno-mastoid,  so  that  the  fibres  of  the  platysma  are 
divided  almost  transversely,  thus  providing  a  gaping 
wound  favourable  to  the  flow  of  blood  from  the  vein. 

SIDE  OF  THE  NECK. 

Sterno-Mastoid. — The  sterno-mastoid  forms  a  marked 
prominence  which  lies  obliquely  across  the  side  of  the 
neck,  and  divides  the  region  into  two  triangles,  anterior 
and  posterior.  The  lower  part  of  the  posterior  triangle 
is  marked  by  a  shallow  depression,  which  corresponds 
to  the  lower  part  of  the  posterior  triangle,  and  in  which 
the  third  part  of  the  subclavian  artery  and  the  brachial 
plexus  are  found.  Beneath  the  iuner  margin  of  the 
muscle  the  carotid  sheath  with  its  contents  lie,  and  if 
pressure  be  exerted  opposite  the  cricoid  cartilage,  the 
anterior  tubercle  of  the  transverse  process  of  the  sixth 
cervical  vertebra  (carotid  tubercle)  may  be  felt ;  against 
this  the  carotid  artery  may  be  compressed. 
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The  sternal  and  clavicular  heads  of  the  mnscle  are 
separated  by  a  slight  interval,  which  is  marked  by  a 
depression  on  the  surface  ;  if  a  probe  be  passed  through 
this  interval  on  the  right  side,  it  -would  touch  the 
bifurcation  of  the  innominate  artery.  The  external 
jugular  vein  crosses  the  muscle  obliquely,  and  as  the 
vein  enters  the  lower  part  of  the  posterior  triangle  it 
lies  close  to  the  posterior  border  of  the  muscle.  The 
anterior  jugular  vein  crosses  beneath  the  lower  part 
of  the  muscle,  and  the  subclavian  artery  and  brachial 
plexus  are  separated  from  it  by  the  scalenus  anticus. 
The  muscle  is  pierced  obliquely  by  the  spinal  accessory 
nerve  which  supplies  it.  The  exact  position  of  this 
nerve  will  be  described  presently. 

Wry  Neck  or  Torticollis.— Wry  neck  is  frequently 
due  to  rigid  contraction  of  the  sterno-mastoid.  The 
head  is  displaced  laterally  towards  the  affected  side, 
and  is  rotated  so  that  the  occiput  is  approximated  to 
the  shoulder  of  the  affected  side,  and  the  chin  is  approxi- 
mated to  the  opposite  shoulder.  This  displacement 
is  easily  understood  if  the  direction  and  attachments 
of  the  sterno-mastoid  be  considered,  as  contraction  of 
the  muscle  will  approximate  the  mastoid  process  to  the 
manubrium  sterni.  The  anterior  fibres  of  the  trapezius, 
which  correspond  in  direction  to  that  of  the  sterno- 
mastoid,  are  frequently  contracted  and  shortened. 

One  form  of  wry  neclc  is  due  to  cervical  caries, 
the  muscles  becoming  sccondarUy  sliortcned  to  accom- 
modate themselves  to  tlie  bony  displacement;  but  in 
the  muscular  form  of  wry  neck,  the  vertebrae  become 
secondarily  distorted  and  displace,!  s(^  as  tn  adapt 
themselves  to  the  altered  position  of  the  head. 
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Division  of  the  Sterno-Mastoid— In  dividing  the 
sterno-mastoid  in  the  treatment  of  wry  neck,  care 
should  he  taken  lest  the  carotid  artery  or  jugular 
veins  he  injured.  The  carotid  artery  and  internal 
jugular  vein  pass  upwards  at  a  little  distance  hehind 
the  muscle.  The  anterior  jugular  vein  crosses  out- 
wards immediately  heneath  the  lower  extremity  of 
the  muscle,  and  the  external  jugular  lies  close  to 
its  posterior  horder  just  ahove  the  clavicle.  The 
tenotome  should  therefore  not  penetrate  beyond  the 
posterior  border,  nor  beyond  the  deep  surface  of  the 
muscle. 

Spinal  Accessory  Nerve.— The  spinal  accessory  nerve 
pierces  the  sterno-mastoid  obliquely,  and  supplies  that 
muscle ;  it  then  crosses  the  posterior  triangle  to  enter 
the  under  surface  of  the  trapezius.    The  nerve  enters 
the  under  surface  of  the  sterno-mastoid  opposite  the 
angle  of  the  jaw,  and  leaves  the  posterior  border  of 
the  muscle  opposite  a  line  drawn  across  the  neck, 
from  the  upper  border  of  the  thyroid  cartilage.  This 
nerve  is  occasionally  divided  or  stretched  for  wryneck, 
and  for  this  purpose  it  may  be  exposed  at  the  anterior 
or  posterior  border  of  the  sterno-mastoid.   In  the  former 
position  the  nerve  is  reached  by  an  incision  commencmg 
at  the  mastoid  process,  and  extending  for  two  inches 
alonc^  the  anterior  border  of  the  sterno-mastoid,  care 
being  taken  not  to  injure  the  external  jugular  vein, 
which  lies  at  the  lower  part  of  the  wound.    The  nerve 
will  be  found  entering  the  muscle  opposite  the  angle 
of  the  jaw. 
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WOUNDS  OF  THE  THROAT. 

These  are  frequently  suicidal,  and  may  be  in  one  of 
four  situations— (1)  Above  the  hyoid  bone;  (2)  through 
the  thyro -hyoid  space;  (3)  through  the  larynx;  or 
(4)  through  the  trachea. 

1.  Above  the  Hyoid  Bone.— It  will  be  readily  seen 
that  wounds  in  this  position  would  sever  the  structures 
between  tlie  hyoid  bone  and  tlie  jaw— viz.,  mylo-liyoid 
geuio-hyoid,  and  digastric,  and  the  structures  which 
connect  the  tongue  to  the  hyoid  bone— viz.,  hyo-glossus 
and  genio-hyo-glossus.    Moreover,  as  the  mylo'-hyoid 
lies  immediately  beneath  the  mucous  membrane  of  the 
mouth,  the  floor  of  that  cavity  is  usually  freely  opened 
Hasmorrliage  is  very  free  from  the  severed  lingual  artery 
and  the  lingual  and  hypo-glossal  nerves  are  divided  as 
they  pass  to  the  under  surface  of  the  tongue.  The 
power  of  swallowing  is  completely  lost,  due  to  division 
of  the  attachments  of  tlie  hyoid  bone. 

2.  Through  the  Thyro-Hyoid  Space.-This  is  the 
most  common  situation  of  suicidal  wounds;  and  wounds 
tlirough  this  space,  after  dividing  the  depressors  of  the 
hyo.d  bone  and  tlie  thyro-hyoid  membrane,  may  detach 
the  epiglottis  and  open  the  pliarynx.  In  some  cases 
the  edges  of  the  glotti.s  and  arytenoid  cartilages  are 
injured,  and  the  cut  may  extend  to  the  bodies  ,.f  the 
vertebrae.  The  superior  thyroid  artery  is  divi,l(,d,  and 
■su  focation  may  ensue  from  iujury  to,  blocking,  or 
cedema  of  the  glottis. 

3.  Through  the  Larynx.-In  this  situation  the 
cartilages  of  tlie  larynx,  crico-thyroid  membrane,  vocal 
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cords,  and  superior  thyroid  artery  may  he  divided, 
and  great  danger  ensues,  due  to  the  passage  of  blood 
into  the  trachea. 

4.  Through  the  Trachea.— When  the  wound  is 
opposite  the  trachea,  the  depressor  muscles  of  the 
hyoid  bone,  the  edge  of  the  sterno-mastoid,  thyroid 
crland,  thyroid  veins,  cervical  fascia,  and,  more  rarely, 
the  inferior  thyroid  arteries  and  recurrent  laryngeal 
nerves,  are  divided. 

The  large  vessels  are  very  rarely  injured  m  cut- 
throat, due  partly  to  the  protection  afforded  by  the 
cartilao-es  in  the  middle  line  and  the  sterno-mastoid 
at  the  side;  and  in  suicidal  attempts  the  head  is 
thrown  back,  which  renders  the  larynx  and  spine 
more  prominent,  but  moves  the  great  vessels  still 
further  away  from  the  anterior  surface  of  the  neck. 
Besides,  the  great  mobility  of  the  vessels  and  then- 
dense  fascial  sheath  offer  a  marked  protection  against 

At^the  lower  part  of  the  neck  additional  dangers  are 
found-viz.,  the  entrance  of  air  into  the  veins,  and  the 
extension  of  suppuration  into  the  thorax  beneath  the 
pre-tracheal  layer  of  the  cervical  fascia. 


THE  FACE. 
VESSELS  ON  THE  FACE. 
Facial  Artery.-Below  the  jaw  the  facial  artery,  after 
passing  beneath  the  stylo-hyoid  and  digastric  muscles. 
Comes  more  or  less  imbedded  in  the  sii^-maxillary 
Sland.  The  vessel  appears  on  the  face  by  crossing 
£  aw  at  the  anterior  inferior  angle  of  the  masseter ; 
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it  lies  immediately  beneath  the  platysma,  and  its 
pulsations  may  easily  be  felt ;  and  here  the  artery  may 
be  compressed  against  the  jaw.  The  vessel  passes  in  a 
tortuous  ]uanner  towards  the  angle  of  the  mouth  and 
side  of  the  nose,  and  terminates  near  the  inner  angle 
of  the  orbit  by  anastomosing  with  a  branch  of  the 
ophthalmic  artery.  The  artery  is  crossed  by  the 
zygomatic  muscles,  and  distributes  named  branches  to 
the  lips  and  nose  —  viz.,  inferior  labial,  inferior  and 
superior  coronary,  and  lateral  nasal.  The  coronary 
arteries  lie  immediately  beneath  the  mucous  membrane 
of  the  lip,  and  in  operations  on  the  lips  (as  for  hare-lip) 
these  branches  may  bleed  freely. 

The  facial  vein  lies  behind  and  close  to  the  artery 
on  the  lower  jaw,  but  it  takes  a  straight  course  across 
the  face  and  is  separated  by  an  interval  from  the 
artery. 

The  other  vessels  of  any  surgical  importance  on  the 
face  are  branches  of  the  temporal — viz.,  the  transverse 
facial  and  anterior  temporal. 

Temporal  Artery.  — This  vessel  commences  in  the 
parotid  gland  and  ascends  over  the  zygoma  in  front 
of  tlie  ear  to  the  temporal  region,  where  it  divides  into 
anterior  and  posterior  branches.  The  anterior  branch 
passes  forwards  to  tlic  forehead  and  front  of  the  scalp, 
and  tlio  posterior  branch  extends  towards  the  occiput 
and  vertex  of  the  head.  As  bleeding  from  either 
of  tliese  branches  is  usually  very  free,  it  should  bo 
remembered  tliat  the  trunlc  of  the  temporal  artery  may 
be  compressed  against  tlie  zygoma. 

Besides  small  branches  tf.  the  ear  and  teniporal  region, 
the  temporal  artery  gives  off  the  transverse  lacial  artery! 
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This  crosses  the  masseter  just  above  Stenson's  duct, 
which  extends  across  the  face  opposite  the  middle  third 
of  a  line  drawn  from  the  lobule  of  the  ear  to  the 
middle  of  the  upper  lip.  The  anterior  branch  of  the 
temporal  artery  was  the  vessel  usually  selected  for  the 
operation  of  arteriotomy. 

Nerves  on  the  Face. — The  nerves  found  on  the  face 
are  branches  of  the  facial  and  hlth.  The  facial  nerve 
passes  from  the  front  of  the  mastoid  process,  through 
the  parotid  gland,  to  be  distributed  on  the  face  by 
branches  which  extend  with  varying  directions — the 
uppermost  passing  to  tlie  temporal  region,  the  lowest 
passing  below  the  jaw. 

In  making  incisions  in  the  posterior  parts  of  the  face 
care  should  be  taken  so  as  (if  possible)  not  to  divide 
the  facial  nerve  or  Stenson's  duct;  and  in  mcising 
the  anterior  part  of  the  face  the  position  of  the  facial 
vessels  should  be  borne  in  mind. 

Of  the  branches  of  the  fifth  nerve  the  supra-orlital, 
infra -orbital,  and  mental,  appear  through  their  re- 
spective foramina,  which  lie  in  a  vertical  line  drawn 
downwards  from  the  junction  of  the  middle  and  inner 
thirds  of  the  supra-orbital  arch.  The  long  buccal  nerve 
lies  on  the  surface  of  the  buccinator  between  the  upper 
and  lower  jaws.  The  auricido -temporal  nerve  is  in 
contact  with  the  temporal  artery.  Some  of  these 
branches  have  been  divided  for  facial  neuralgia. 

BONES   OF   THE  FACE. 
Nasal  Bones.— Notice  that  the  bridge  of  the  nose 
is  Ibrmed  by  the  nasal  bones,  and  wlien  fractured,  as 
by  a  blow,  the  bones  are  usually  pressed  in.    The  under 
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surface  of  the  bones  is  supported  by  the  septum  of  the 
nose,  formed  mainly  by  the  ethmoid,  and  when  the 
septum  becomes  destroyed,  as  by  necrosis,  the  bridge 
of  the  nose  falls  in,  producing  great  deformity.  The 
close  relation  of  the  nasal  bones  to  the  ethmoid  explains 
the  extension  of  injury  to  the  base  of  the  brain,  which 
sometimes  occurs  in  fracture  of  the  nasal  bones. 

Malar. — This  bone  is  of  great  strength  and  is  rarely 
fractured;  but  from  the  shell-like  structure  of  the 
superior  maxilla  which  supports  it,  that  bone  may  be 
smashed  by  blows  on  the  malar. 

Superior  Maxilla.— The  outline  of  the  facial  surface 
of  the  bone  should  be  carefully  made  out,  partly  from 
the  face  and  partly  beneath  the  lip  and  cheek.  In  the 
dried  skull,  notice  the  surfaces  and  connections  of 
the  bone,  as  these  are  of  immense  surgical  importance, 
and  tumours  of  the  jaw  usually  modify  the  shape  of 
all  the  surfaces  of  the  bone.  Thus  the  facial  surface 
bulges  forwards,  and  the  cheek  becomes  prominent. 
The  tumour  may  push  upwards  the  orbital  surface 
and  displace  the  eyeball.  If  it  grows  inwards,  in- 
volving the  nasal  surface,  the  cavity  of  the  nose  is 
encroached  upon;  and  a  growth  downwards  will  pro- 
ject into  the  roof  of  tlie  mouth  and  alter  the  shape  of 
the  palate.  Notice  carefully,  that  the  posterior  surface 
of  the  bone  is  directed  towards  the  zygomatic  fossa, 
and  here  comes  into  close  relation  with  the  pterygoid 
plates  of  the  sphenoid;  and  tlius  tumours  attacking 
tins  surface  of  the  Itonc,  soon  involve  the  body  of  the 
sphenoid  and  base  of  the  skull,  complete  removal  of 
the  tumour  being  then  hopeless. 
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Antrum  of  Highmore. — -The  substance  of  the  bone 
is  hollowed  out  by  this  cavity,  so  that  fractures  are 
not  uncommon,  either  from  direct  blows  or  from  being 
smashed  in  by  the  malar.  The  antrum  .is  bounded 
by  walls  corresponding  to  the  surfaces  of  the  bone, 
and  tumours  growing  in  the  antrum  may  involve  some 
or  all  of  those  surfaces,  and  expand  the  bone  in  the 
directions  mentioned  above.. 

The  cavity  of  the  antrum  is  of  some  size,  and  cases 
are  recorded  in  which  bullets  or  musket-balls  have  been 
lodged  in  the  cavity  for  months  or  even  years. 

The  cavity  is  lined  by  mucous  membrane  continuous 
with  that  of  the  nose.  This  is  occasionally  the  seat 
of  cystic  disease,  due  to  which  the  cavity  becomes 
distended  with  fluid  and  the  bone  becomes  thinned  out 
like  parchment. 

Into  the  floor  of  the  antrum  the  fangs  of  one  or 
two  teeth  project  (usually  the  second  molar),  and  in 
connection  with  these  suppuration  occasionally  occurs, 
forming  an  abscess  of  the  antrum. 

TJie  opening  of  communication  between  the  nose  and 
the  cavity  is  very  small,  and  situated  at  some  distance 
from  the  floor,  so  that  a  considerable  amount  of  pus 
or  fluid  may  collect  and  cause  distension  of  the  bone. 
This  may  be  let  out  by  drawing  one  of  the  teeth  in 
this  region  and  puncturing  the  socket,  or  by  drillnig 
the  anterior  surface  of  the  bone  between  the  gum  and 
the  cheek. 

Another  relation  of  the  superior  maxilla  should  be 
mentioned— viz.,  it  forms  pai't  of  the  nasal  duct,  and 
tumours  or  injuries  of  the  bono  may  block  the  duct 
and  interfere  with  the  passage  of  tears. 
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Excision  of  the  Upper  Jaw.  —  The  bone  is  usually 
exposed  b}'  an  incision  along  the  side  of  the  nose  and 
uuddle  of  the  upper  lip,  the  muscles  of  the  upper  lip 
and  cheek  beins;  then  lifted  from  the  surface  of  the  bone, 
and  some  branches  of  the  facial  artery  and  nerve,  with 
the  infra-orbital  vessels  and  nerve,  are  divided. 

The  bonycoimections  are  divided — viz.,  the  palate  and 
nasal  processes — and  the  malar  bone  is  sawn  through 
into  the  spheno-maxillary  fissure.  In  wrenching  the 
bone  from  its  other  attachments,  the  inferior  turbinated, 
and  parts  of  the  palate  and  pterygoid  plates,  are  also 
removed — the  attachment  between  these  bones  being 
too  tlrm  to  yield  unless  extensively  diseased  (Erichsen). 
The  superior  maxillary  nerve  and  terminal  branches  of 
the  internal  maxillary  artery  are  also  torn  through. 

inferior  IVIaxiila. — The  weakest  part  of  the  bone  is 
near  the  mental  foramen,  where  the  bone  is  weakened 
by  the  mental  foramen  and  the  socket  of  the  canine 
tooth.  It  is  here  the  bone  most  frequently  fractures; 
ljut  it  may  suffer  fracture  at  the  angle,  neck,  or  sym- 
physis, and  very  rarely  through  the  coronoid  jDrocess. 
In  fractures  of  the  body  of  the  bone,  the  anterior 
fragment  is  drawn  down  by  the  muscles  which  extend 
to  tlic  liyoid  bone;  while  the  posterior  fragment  is 
drawn  upwards  Ijy  the  muscles  of  inasticatiou  (masseter, 
temporal,  and  internal  pterygoid). 

The  inner  surface  of  the  jaw  is  separated  from  tbe 
cavity  of  the  mouth  merely  by  the  mucous  membrane; 
and  as  this  is  readily  torn  througb,  fractures  ol'  the  jaw 
are  usually  compound. 

The  lower  jaw  has  several  important  relations;  thus 
the  sub-maxillary  gland  lies  in  a  groove  on  the  inner 
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surface  of  the  bone.  The  Hngual  nerve  crosses  the 
inner  snrface  just  below  and  behind  the  last  molar 
tooth.  The  inferior  dental  nerve  enters  the  foramen 
on  the  inner  surface  of  the  ramus.  The  internal 
maxillary  artery  passes  immediately  beneath  the  neck 
of  the  bone.  The  external  carotid  artery  lies  just 
behind  the  ramus,  and  the  facial  artery  crosses  the 
outer  surface  of  the  bone  a  little  in  front  of  the  angle. 
The  parotid  gland  lies  behind  the  ramus  and  gives  off 
processes  on  its  facial  and  imier  surfaces,  so  that  the 
bone  is  partly  enveloped  by  the  gland;  these  relations 
should  be  borne  in  mind  in  excising  the  bone. 

Temporo- Maxillary  Articulation.— The  condyle  of 
the  jaw  is  separated  from  the  glenoid  fossa  by  the 
inter -articular  fibro -cartilage  which  thus  materially 
diminishes  the  depth  of  that  cavity  and  renders  the 
position  of  the  bone  less  secure.  In  front  of  the 
glenoid  fossa  is  the  eminentia  articularis  on  which  the 
fibro -cartilage  glides,  and  if  the  mouth  be  opened  very 
widely  the  condyle  is  apt  to  slip  over  this  eminence  into 
the  zygomatic  fossa,  carrying  with  it  the  fibro-cartilage, 
as  this  is  attached  partly  to  the  condyle.  The  external 
pterygoid  muscle,  which  is  inserted  into  the  front  of  the 
neck  of  the  jaw,  is  also  attached  partly  to  the  iibro- 
cartilage.  When  the  condyle  is  thus  dislocated  forwards 
the  coronoid  process  lies  below  the  malar  bone;  and 
if  it  be  of  unusual  length  may  become  hitched  against 
the  malar,  and  thus  add  to  the  difficulties  of  reduction. 
The  capsule  of  the  joint  is  thickest  externally  (external 
lateral  ligament),  the  hbres  here  passing  downwards 
and  backwards.  When  the  jaw  is  depressed  these 
fibres  arc  put  on  the  stretch  and  tend  to  prevent 
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dislocation.  The  internal  lateral  ligament  is  thin  and 
at  some  distance  from  the  joint.  Posteriorly,  the 
condyle  is  in  close  relation  with  the  anditory  meatus 
and  the  tympanum,  which  may  be  injured  by  blows 
on  the  jaw,  or  disease  may  extend  readily  from  the 
one  to  the  other. 

The  Parotid  Gland. — The  gland  lies  in  the  interval 
between  the  jaw  and  the  mastoid  process,  and  gives  oil' 
processes  in  various  directions — on  the  face,  beneath 
the  jaw,  beneath  the  styloid  process — and  the  gland 
projects  inwards  towards  the  internal  carotid  artery, 
where  it  comes  into  close  relation  with  the  wall  of  the 
pharynx. 

The  process,  which  passes  on  to  the  face  (socia 
parotidis),  lies  on  the  surface  of  the  masseter  muscle, 
and,  close  to  it,  the  duct  (Stenson's)  of  the  gland  lies. 
The  position  of  this  duct  has  been  described  with  the 
face.    (See  page  54.) 

The  superficial  surface  of  the  gland  is  covered  by  a 
layer  of  tlie  deep  cervical  fascia,  which  is  prolonged 
upwards  to  the  zygoma.  Inferiorly,  the  gland  is 
limited  by  a  deep  layer  of  the  above  fascia,  which 
dips  inwards  to  be  attached  to  the  styloid  process 
and  angle  of  the  jaw.  The  gland  is  thus  enclosed 
in  an  incomplete  capsule,  open  above  towards  the 
temporal  fossa,  and  internally  towards  the  pharynx. 
This  disposition  of  the  fascia  explains  the  progress 
of  pus  from  a  parotid  abscess,  whicli,  instead  of 
reaching  the  surface,  may  travel  upwards  into  the 
temporal  region  or  burst  inwards  towards  the  pharynx. 
For  similar  reasons,  a  post -pharyngeal  abscess  may 
burst  into  the  parotid  region. 


60 


SURGICAL  ANATOMY. 


Several  important  structures  traverse  the  parotid 
gland.  Of  these  the  following  may  be  mentioned. 
The  external  carotid,  with  its  auricular  and  terminal 
branches — -viz.,  temporal  and  internal  maxillary — the 
temporal  also  giving  off  the  transverse  facial  branch. 
Superficial  to  the  external  carotid  artery  are  the  facial 
nerve  passing  from  behind  forwards,  and  the  external 
jugular  vein,  which  is  formed  here  by  a  plexus  derived 
from  the  temporal  and  internal  maxillary  veins.  The 
auriculo-temporal  nerve  traverses  the  upper  part  of  the 
gland;  and  internally,  the  internal  carotid  artery  and 
internal  jugular  vein  are  in  close  relation  to  it. 

It  will  readily  be  understood,  due  to  the  important 
vessels  and  nerves  which  traverse  the  gland,  and  to  the 
unapproachable  positions  of  its  deep  processes,  that, 
excepting  the  removal  of  simple  superficial  tumours, 
and  incisions  into  an  abscess,  operations  in  this  region 
are  almost  impracticable. 

8ub-maxillary  Gland.— The  sub-maxillary  gland  lies 
immediately  beneath  the  jaw  in  the  sub-maxillary 
region;  it  is  covered  by  the  j^latysma  and  deep  fascia, 
and  is  in  relation  below  with  the  digastric  muscle. 
The  gland  lies  on  the  mylo-hyoid  muscle,  and  gives  oil" 
a  deep  process,  which  passes  beneath  the  mylo-hyoid 
and  lies  between  that  muscle  and  the  mucous  mem- 
brane of  the  mouth.  Erom  this  deep  process  Wharton's 
duct  is  given  off;  this  extends  beneath  the  mucous 
membrane  of  the  floor  of  the  mouth  to  open  close  to 
the  frainum  linguaj.  The  facial  artery,  before  it  reaches 
the  jaw,  lies  in  a  groove  in  the  gland,  and  here  it  gives 
off  its  submental  branch.  The  facial  vein  lies  on  the 
surface  of  the  hinder  part  of  the  gland. 
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The  Sub-lingual  Glaiici  lies  beneath  the  mucous 
membrane  of  the  floor  of  the  mouth,  close  to  the 
symphysis  of  the  jaw.  Here  the  eminence  formed 
by  the  gland  may  be  feltj  its  ducts  open  close  to 
Wharton's  duct. 

In  the  region  over  the  sub-lingual  gland  a  cystic 
tumour  (Ranula),  with  clear  viscid  contents,  is  some- 
times met  with  ;  tliis  may  arise  from  distension  of  one 
of  the  small  ducts  of  the  sub-lingual  gland  or  of  one 
of  the  mucous  glands  of  the  mouth. 

THE  MOUTH. 

Lips. — The  greater  part  of  each  lip  is  formed  of 
connective  tissue  and  orbicularis  oris.  The  outer 
surface  of  the  muscle  is  covered  by  skin  and  fascia ; 
its  inner  surface  by  mucous  membrane ;  between  the 
muscle  and  the  mucous  membrane  the  coronary  artery 
lies.  This  may  bleed  very  profusely  in  operations  on 
the  lip. 

Hare  Lip. — In  the  upper  lip,  on  one  or  both  sides 
of  the  middle  line,  a  cleft  may  be  present  (single  or 
double  hare  lip).  This  cleft  varies  in  size  from  a 
slight  notch  in  the  margin  to  a  complete  fissure 
extending  into  the  nostril,  and  is  frequently  associated 
with  cleft  palate. 

The  Palate. — The  lianl  jxiliilc.  is  formed  by  the 
palate  processes  of  the  superior  maxillary  and  palate 
bones,  and  is  covered,  by  mucjous  nKsmbraiU!,  which  is 
very  dense  and  inseparably  united  to  the  periosteum 
of  the  bones. 


V 


62  SURGICAL  ANATOMY. 

Cleft  Palate. — A  cleft  is  occasionally  met  with  in 
the  hard  and  soft  palates;  this  lies  for  some  distance 
in  the  middle  line,  but  anteriorly  when  it  extends 
through  the  alveolar  margin  of  the  jaw,  it  deviates 
to  one  or  both  sides,  and  traverses  the  interval 
between  the  lateral  incisor  and  canine  teeth,  and 
may  be  associated  with  a  corresponding  cleft  in  the 
upper  lip. 

The  cleft  is  due  to  a  want  of  union  of  the  palate 
plates  of  the  superior  maxillary  and  palate  bones, 
which  normally  separate  the  nasal  from  the  buccal 
cavity;  and  when  the  cleft  extends  through  the 
alveolar  margin  it  is  due  to  the  non-union  of  the 
pre-maxillary  or  incisive  bone  (in  which  the  incisor 
teeth  are  developed)  with  the  main  part  of  the 
superior  maxillary  bone. 

The  soft  2Jalate  is  attached  to  the  posterior  border 
of  the  hard  palate,  and  consists  of  connective  tissue 
and  layers  of  muscles,  tensor  and  levator  palati,  palato- 
glossus and  palato-pharyngeus,  and  is  covered  on  both 
surfaces  by  mucous  membrane. 

The  uvula,  which  hangs  from  the  middle  of  the 
posterior  or  inferior  border  of  the  soft  palate,  contains 
the  azygos  uvulse  muscles.  It  overhangs,  but  normally 
does  not  reach,  the  root  of  the  tongue.  In  some  cases, 
however,  the  uvula  is  so  much  elongated  as  to  reach 
the  base  of  the  tongue,  and  may  require  removal. 

The  pillars  of  the  fauces  extend  from  the  sides  of 
the  soft  palate,  and  are  formed,  by  the  elevation  of  the 
mucous  membrane  by  muscles. 

The  anterior  pillar  extends  to  the  side  of  the  tongue, 
and  contains  the  palato-glossus  muscle. 
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Tlie  posterior  p^V/rt)'  extends  to  the  pharynx,  .and  is 
formed  by  the  palato-pharyngeus. 

The  tonsil  lies  between  the  pillars  of  the  fauces,  and 
is  opposite  the  angle  of  the  jaAV.  Externally,  the  tonsil 
is  separated  from  the  internal  carotid  and  ascending 
pharyngeal  arteries  by  the  superior  constrictor  muscle 
and  fibrous  layer  of  the  pharynx.  The  tonsil,  however, 
lies  on  a  level  slightly  anterior  to  that  of  the  internal 
carotid  artery,  and  if  ordinary  care  be  taken  in  the 
removal  of  the  tonsil,  there  need  be  no  fear  of 
wounding  that  vessel.  The  knife  should  be  so  directed 
as  to  cut  vertically,  and  its  edge  should  on  no  account 
be  turned  outwards. 

Just  above  and  behind  the  tonsil  lies  the  opening 
of  the  Eustachian  tube.  This  explains  probably  the 
deafness  and  other  ear  symptoms  so  frequently  present 
when  the  tonsil  is  enlarged  or  inflamed. 

The  tonsil  consists  of  lymphoid  tissue,  and  tliis 
tissue  is  here,  as  elsewhere,  very  liable  to  inflammation, 
suppuration,  or  ulceration. 

On  the  surface,  the  openings  of  crypts  or  recesses 
may  be  seen.  The  crypts  are  sometimes  filled  Avitli 
retained  mucous  secretion,  epithelium,  or  even  cal- 
careous concretions. 

When  the  tonsil  is  enlarged  or  inflamed,  as  in 
cjuinsey,  it  projects  inwards,  causing  great  interference 
with  deglutition;  and  if  both  are  enlarged,  serious 
difficulty  of  breathing  may  be  present. 

The  Tongue  and  Floor  of  the  Mouth.— The  tongue 
con.sists  mainly  of  muscular  tissue,  with  a  median 
fibrous  raphe  separating  its  two  halves.  This  raplie 
is  attached  posteriorly  to  the  hyoid  bone.    The  mucous 
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membrane  on  the  dorsum  of  the  tongue  is  roughened 
by  three  sets  of  papillte  (fiHform,  fungiform,  and  cir- 
cumvallate)  in  its  anterior  two  thirds ;  while  the  mucous 
membrane  over  the  posterior  third  is  smooth,  and  ren- 
dered irregular  by  masses  of  lymphoid  tissue  which 
lie  beneath  it.  Posteriorly,  the  mucous  membrane  is 
conducted  to  the  epiglottis,  forming  three  folds. 

At  the  sides  and  tip  of  the  tongue  the  mucous 
membrane  is  prolonged  to  the  under  surface  of  the 
organ.  Here  the  membrane  is  smooth,  and  having 
covered  a  small  portion  of  the  under  surface,  it  extends 
across  the  floor  of  the  mouth  to  the  inner  surface  of 
the  jaw.  As  the  mucous  membrane  crosses  the  floor 
of  the  mouth,  it  lies  directly  over  several  important 
structures  (already  mentioned) — viz.,  sub-lingual  gland, 
deep  part  of  sub-maxillary  gland  with  Wharton's  duct, 
and  the  lingual  nerve  which  crosses  obliquely  from  the 
inner  surface  of  the  jaw  to  the  side  of  the  tongue. 

Beneath  the  tip  of  the  tongue  the  mucous  membrane 
forms  a  mesial  fold,  the  fnenum  Unguie,  which  in 
some  cases  is  abnormally  short,  causing  the  tongue 
to  be  depressed  and  fixed  to  the  floor  of  the  mouth 
so  that  it  cannot  be  protruded  beyond  the  teeth. 
This  condition,  known  as  tongue-tie,  is  relieved  by 
division  of  the  frsenum.  In  performing  this  operation, 
it  is  important  to  remember  the  position  of  the  ranine 
arteries,  which  lie  under  the  tip  of  the  tongue  on  each 
side  of  the  frsenum.  For  this  reason  the  point  of  the 
scissors  should  be  directed  dowiLUKcnls  and  backwards 
towards  the  floor  of  the  mouth,  and  the  mucous 
membrane  torn  rather  than  divided.  The  tongue  is 
attached  to  other  structures  by  muscles  in  the  following 
manner :— The  genio-hyo-glossus  and  hyo-glossus  extend 
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froni  the  hyoid  bone  and  jaw  to  tlie  nnder  snrface  of 
the  tongue;  the  stylo-glossus  extends  to  the  side  near 
the  base ;  and  the  palato-glossus  extends  from  the  soft 
palate  to  the  base  of  the  tongue. 

The  nerves  of  the  tongue  are  the  following  : — The 
lingual  supplies  the  mucous  membrane  of  the  anterior 
two  thirds ;  the  glosso-pharyngeal,  that  of  the  pos- 
tc  rior  third  ;  and  the  hypo-glossal  supplies  the  muscles 
of  the  tongue.  The  only  vessels  of  any  importance 
found  in  the  tongue  are  the  lingual  artery  and  vein. 

From  the  above  description  of  the  connections  of  the 
tongue  it  will  be  readily  understood  what  structures 
are  divided  in  its  complete  removal — viz.,  mucous 
membrnno,  genio-hyo-glossus,  hyo-giossus,  stylo-glossus, 
palato-glossus  muscles,  intrinsic  substance  and  median 
raphe,  lingual  vessels,  lingual  hypo-glossal  and  glosso- 
pharyngeal nerves. 

The  lymphatics  of  the  tongue  enter  partly  into  the 
sub-maxillary  glands,  and  into  small  lingual  glands 
on  the  hyo-glossus  muscle,  on  their  way  to  the  deep 
cervical  glands. 

The  Lingual  Artery.— The  lingual  artery,  from  the 
external  carotid,  passes  above  the  great  cornu  of  the 
hyoid  bone  to  the  under  surface  of  the  tongue.  It 
passes  under  the  digastric  and  stylo-hyoid  muscles,  dis- 
appears beneath  the  hyo-glossus,  and  lies  between  that 
muscle  and  the  genio-hyo-glossus,  one  of  its  branches 
(raninc)  being  prolonged  on  the  under  surface  of  the 
tongue  to  the  tip,  where  it  lies  at  the  side  of  the 
framum.  Care  should  therefore  be  taken  in  dividing 
the  fnenum  in  children,  lest  by  cutting  too  deeply  the 
raninc  artery  ]je  divided. 
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Ligature  of  the  Lingual  Artery— This  is  sometimes 
required  for  severe  lisemorrhage  from  a  cancerous  ulcer, 
or  as  a  preliminary  procedure  previous  to  removal  of 
the  tongue. 

A  curved  incision  is  made  above  the  great  cornu  ot 
the  hyoid  bone,  and  prolonged  towards  the  chin  and 
angle  of  the  jaw.  After  dividing  the  skin,  platysma, 
and  fascia,  and  turning  the  sub-maxillary  gland  upwards, 
a  small  triangle  is  exposed,  formed  by  the  mylo-hyoid 
in  front,  digastric  behind  and  below,  and  the  hypo- 
alossal  nerve  above.  The  floor  of  the  triangle  is  formed 
by  the  hyo-glossus,  and  if  the  fibres  of  this  muscle  be 
divided,  the  artery  is  exposed  lying  beneath  it. 

The  Lingual  Nerve.— This  nerve  is  occasionally 
divided,  with  the  view  of  relieving  the  pain  caused  by 
a  cancerous  ulcer  of  the  tongue. 

After  leaving  the  pterygo-maxiUary  region  the  lingual 
nerve  crosses  the  inner  surface  of  the  lower  jaw  just 
behind  and  below  the  last  molar  tooth,  and  here  it  is 
merely  covered  by  mucous  membrane  ;  it  then  passes 
obliquely  across  the  floor  of  the  mouth,  lying  imme- 
diately beneath  the  mucous  membrane,  and  reaches 
the  side  of  the  tongue.  _ 

The  nerve  is  divided  most  easily  as  it  crosses  the 
iaw  In  this  position  it  lies  half-an-inch  behind  the 
last  molar  tooth,  and  an  incision  at  this  spot,  through 
the  mucous  membrane  right  down  to  the  bone,  will 

divide  the  nerve. 

The  nerve  may  also  be  divided  as  it  hes  beneath  the 
mucous  membrane  of  the  floor  of  the  mouth. 
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THE  PHARYNX. 

Tlie  pharynx  is  fi  fibro-nmscular  bag  whicli  extends 
from  the  base  of  the  skull  to  the  upper  aperture  of  the 
cesophagus  opposite  the  cricoid  cartilage.  Opening  into 
the  ca\dty  anteriorly  are  the  posterior  nares,  mouth,  and 
larynx  ;  and  behind  the  posterior  nares  are  the  openings 
of  the  Eustachian  tubes. 

The  cavity  is  broader  from  side  to  side  than  from 
before  backwards,  and  is  broadest  opposite  the  hyoid 
bone.  The  narroAvest  part  of  the  pharynx  is  at  its 
lowest  part,  opposite  the  cricoid  cartilage,  where  it 
becomes  suddenly  constricted  as  it  terminates  in  the 
cesophagus.  It  is  here  that  foreign  bodies  are  most 
usually  found  impacted  and,  due  to  the  close  proximity 
of  the  upper  aperture  of  the  larynx,  are  very  likely  to 
obstruct  the  breathing.  This  point  is  just  within  the 
reach  of  the  finger  from  the  mouth. 

The  roof  of  the  pharynx  is  formed  by  the  basilar 
process  of  the  occipital  and  body  of  the  sphenoid ;  and 
since  this  is  the  most  common  site  of  naso-pharyngeal 
polypi,  it  is  important  to  notice  that  this  part  can  be 
investigated  by  the  finger  passed  up  from  the  mouth 
behind  the  soft  palate. 

The  xMsterior  wall  is  in  relation  to  the  anterior  sur- 
faces of  the  upper  five  cervical  vertebrre,  being  separated 
from  those  vertebrre  by  a  layer  of  loose  connective  tissue 
in  which  suppuration  occasionally  occurs,  forming  a 
pod-pharyngeal  ahaccss  which  causes  the  posterior  wall 
of  the  pharynx  to  bulge  forward  towards  the  mouth. 
Such  suppuration  is  frequently  due  to  disease  of  the 
cervical  vertebra;.  The  anterior  surfaces  of  these  verte- 
brae may  be  investigated  from  tlie  mouth. 
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The  lateral  loalls  of  the  pharynx  are  in  relation 
to  various  structures,  the  most  important  being  the 
internal  carotid  artery  and  internal  jugular  vein,  vagus, 
hypo-glossal,  and  glosso-pharyngeal  nerves.  Beneath 
the  mucous  membrane  of  the  pharynx  much  lymphoid 
tissue  is  foand;  this  is  mostly  found  opposite  the  soft 
palate  where  it  extends  as  an  ill-defined  band  across 
the  posterior  wall.  It  is  frequently  the  seat  of  inflam- 
mation in  tubercular  subjects  (tubercular  pharyngitis). 

The  Eustachian  Tube.-The  pharyngeal  opening  of 
the  above  tube  lies  just  behind  the  posterior  extremity 
of  the  inferior  turbinated  bone,  and  just  above  the  solt 
palate.  In  passing  an  Eustachian  catheter,  the  uistru- 
ment  is  carried  along  the  floor  of  the  nose  until  its 
point  is  felt  dropping  over  the  posterior  edge  of  the 
hard  palate  ;  the  point  is  then  rotated  outwards  through 
a  quarter  of  a  circle,  and  if  pushed  onward  m  this 
direction  it  will  enter  the  orifice  of  the  tube. 

THE   NASAL  CAVITY. 

The  nasal  cavity  extends  from  tlie  anterior  to  the 
posterior  nares,  and  is  divided  into  two  fossa.,  by  the 

''^Te  anterior  naves  are  bounded  below  by  the 
superior  maxillary  bones,  and  at  the  sides  by  the 

lateral  cartilages.  ,     ,    i  i 

The  posteHor  nares  are  bounded  by  the  body  and 
pterygoid  plates  of  the  sphenoid,  and  by  the  palate 
bones  and  separated  in  the  middle  line  by  the  vome 
It  should  bo  noticed  tliat  the  posterior  nares  may 
be  nvostigated  from  the  mouth  by  passing  the  finger 
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upwards  Ijchind  the  soft  palate,  and  in  this  direction  the 
tinger  can  oven  reach  the  base  of  the  skulL 

The  j'oot'  of  the  nasal  fossas  is  formed  mainly  by  the 
nasal  bones,  cribriform  plate  of  the  ethmoid,  and  body 
of  the  sphenoid.  The  cribriform  plate  of  the  etlimoid 
is  extremely  thin,  and  would  be  readily  pierced  by  an 
instrument  thrust  upwards  tlirough  the  nose,  which 
would  thus  enter  tlie  uuder  surface  of  the  brain.  The 
relation  of  these  bones  in  the  roof  of  the  nose  explains 
the  diagnostic  importance  of  bleeding  from  the  nose  in 
fractures  of  the  base  of  the  skull  involving  the  anterior 
or  middle  fossa3. 

The  septum  of  the  nose  is  formed  mainly  by  the 
vertical  plate  of  the  ethmoid,  the  vomer,  and  triangular 
fibro-cai'tilage.  It  is  rarely  mesial,  but  is  usually  de- 
fl(!cted  more  or  less  to  one  side.  In  front,  the  septum 
supports  the  nasal  bones;  and  when  the  septum  becomes 
destroyed  by  necrosis,  as  occurs  occasionally  in  syphilis, 
the  nasal  bones  tend  to  drop  and  produce  flattening  of 
the  bridge  of  the  nose. 

The  outer  vmll  of  the  nose  is  formed  by  the  turbinated 
bones,  superior  maxilla,  palate,  and  internal  pterygoid 
plate.  The  upper  and  middle  turbinated  bones  are 
jKirts  of  the  ethmoid,  wiiile  the  inferior  bone  is  distinct. 
IJeneath  the  turbinated  bones  are  the  respective  meati 
of  th/i  iio-ve. 

The  .vq^erior  meatus  communicates  with  tlie  ethmoidal 
and  sphenoidal  sinu.ses. 

The  miihlle  /^te'/i/w  communicates  with  the  antrum,  and 
with  the  ethmoidal  and  frontal  sinuses,  l)y  means  of  a 
funnel-shaped  tube  (infundibulum).  The  comnninica- 
tion  with  the  antrum  has  been  previously  mentioned 
lu  connection  with  that  cavity.     The  communication 
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witli  the  frontal  sinuses,  by  means  of  the  infuudibukmi, 
expkxins  the  frequent  concomitance  of  frontal  lieadache 
with  nasal  catarrh  (or  head  cold),  the  mucous  mem- 
branes of  the  two  regions  being  continuous  through 
the  infundibulum.  Through  this  channel  insects  occa- 
sionally find  their  way  to  the  frontal  sinuses. 

The  inferior  meatus  receives,  near  its  anterior  part, 
the  nasal  duct,  and  catarrh  may  extend  to  that  duct 
and  interfere  ^vith  the  flow  of  tears  to  the  nose.  The 
proximity  of  the  Eustachian  tube  to  the  posterior  nares 
may  account  for  the  deafness  sometimes  caused  by  nasal 
catarrh.  The  mucous  membrane  over  the  inferior  tur- 
binated bone  is  very  vascular. 

The  floor  of  the  nasal  cavity  is  formed  by  the  palatal 
portions  of  the  superior  maxilla  and  palate  bones.  It  is 
horizontal  and  smooth,  a  fact  which  should  be  remem- 
bered in  passing  instruments  through  the  nose  to  the 
posterior  nares. 

Nasal  Polypi.  — Of  the  polypi  which  grow  in  the 
nasal  cavity,  the  mucous  polypi  usually  grow  on  the 
outer  wall  from  one  of  the  turbinated  bones;  while 
the  fibrous  polypi  grow  from  the  roof,  and  as  the  root 
is  formed  by  the  base  of  the  skull,  such  tumours  are 
of  very  grave  significance. 


THE  ORBITAL  REGION. 
The  Eyelids.— In  the  eyelids  the  following  layers 
are  met  with  from  before  backwards- (1)  The  skm  ; 
(2)  subcutaneous  tissue  (devoid  of  fat);  (3)  orbicularis 
palpebrarum;  (4)  a  layer  of  condensed  fibrous  tissue 
taisal  cartilage  and  tarsal  ligament) ;  (5)  Meibomian 
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glauds  ;  and  (6)  coujunctiva.  In  the  upper  eyelid  tlie 
levator  pulpebrse  superioris  is  also  found. 

The  subcutaneous  tissue  is  very  lax  and  readily 
becomes  oedematous,  and  extravasated  blood  travels 
rapidly  in  it,  as  in  "  black  eye." 

The  tarsal  cartilages  are  attached  to  the  margin  of 
the  orbit  by  the  tarsal  ligament,  which  thus  prevents 
the  extension  of  extravasated  blood  from  tlie  orbit  to 
the  subcutaneous  tissue — as  in  fracture  of  the  base  of 
the  skull  involving  the  roof  of  the  orbit — the  blood 
then  passes  beneath  the  conjunctiva,  and  forms  an  im- 
portant diagnostic  symptom. 

The  Meibomian  glands  may  be  seen  by  everting 
the  lids.  The  contents  of  one  of  these  glands  are 
occasionally  retained,  forming  tarsal  cysts.  Close  to  the 
margin  of  the  eyelid  are  the  openings  of  other  glands 
in  relation  to  the  follicles  of  the  eyelashes.  These  are 
sometimes  found  dilated  from  pent-up  secretion,  and 
may  inflame,  forming  a  stye. 

Tiie  conjunctiva  is  prolonged  from  the  eyelid  to  the 
surface  of  the  eyeball,  forming  a  cul  cle  sac  beneath  each 
eyelid.  Internally,  as  the  conjunctiva  passes  from  the 
upper  to  the  lower  eyelid,  it  forms  a  crescentic  fold, 
the  plica  semi-lunar  is.  Internal  to  this,  between  the 
inner  extremities  of  the  eyelids,  is  a  reddish  mass,  the 
caruncle. 

Lachrymal  Apparatus. — This  apparatus  consists  of 
(1)  tlic  lachrymal  gland  and  its  ducts,  from  which  tlie 
tears  How  to  the  surface  of  the  eyeball ;  and  (2)  certain 
ducts  along  vvhicli  the  tears  are  conveyed  to  the  nose. 

The  laclmjmal  yhmd  lies  behind  and  beneath  the 
external  angular  process  of  the  frontal  bone,  and  is 
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placed  across  the  eyeball  close  to  the  superior  and 
external  recti  muscles ;  a  small  portion  of  the  gland 
is  prolonged  beneath  the  upper  eyelid.  When  the 
gland  becomes  enlarged  by  inflammation  or  a  tumour, 
the  eyeball  is  displaced  downwards  and  inwards. 

The  lachrymal  ducts  extend  from  the  lachrymal 
gland  to  the  conjunctiva  of  the  upper  and  lower 
eyelids,  close  to  the  outer  canthus. 

The  punctwn  lachryviale  opens  in  each  lid  on  a 
papilla  close  to  the  inner  canthus.  Prom  tlie  puncta 
the  canaliculi  extend  almost  horizontally  inwards  in 
each  eyelid  to  the  lachrymal  sac. 

The  punctum  is  normally  directed  towards,  and  is 
in  contact  with,  the  eyeball;  and  any  cause  which 
removes  the  punctum  from  the  globe — as  in  contraction 
of  the  eyelids  (ectropion) — interferes  with  the  passage 
of  tears  to  the  lachrymal  sac,  they  then  flow  on  to  the 
cheek  (epiphora). 

The  lachrymal  sac  lies  in  a  groove  on  the  superior 
maxillary  and  lachrymal  bones.  The  anterior  margin 
of  this  groove  may  be  felt  with  the  huger.  The  sac 
is  covered  by  the  tendon  of  the  orbicularis  palpebrarum 
(tendo-oculi).  It  receives  the  canahculi,  and  terminates 
below  in  the  nasal  duct. 

The  nasal  duct  extends  from  the  lachrymal  sac  to 
the  inferior  meatus  of  the  nose,  and  is  formed  by  the 
lachrymal,  superior  maxillary,  and  inferior  tiu-binated 
bones.  The  duct  is  directed  downwards,  backwards, 
and  outwards — a  direction  which  should  be  borne  in 
mind  in  passing  a  probe  along  the  duct. 


Boundaries  of  the  Orbit.— The  roof  is  formed  by 
the  orbital  plate  of  the  frontal  and  lesser  wing  of  the 
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sphenoid.  This  phite  is  very  thiu,  and  may  be  easily 
penetrated  by  instruments  thrust  into  the  orbit,  the 
under  surface  of  the  brain  being  thus  injured. 

Tlie  Jlooy  is  Ibrmed  by  the  orbital  plate  of  the 
superior  maxillary  and  the  malar  bone.  Notice  that 
tliis  surface  forms  the  roof  of  the  antrum,  and  growths 
from  that  sinus  may  thus  project  into  the  orbit. 

The  inner  wall  is  formed  mainly  by  the  nasal  process 
of  the  superior  maxillary,  laclirymal,  and  os  planum  of 
the  ethmoid.  jSTotice  that  the  inner  wall  of  the  orbit  cor- 
responds to  the  outer  wall  of  the  nose,  and  that  tumours 
may  thus  extend  from  one  cavity  to  the  other. 

The  Older  loall  is  formed  by  the  greater  wing  of  the 
sphenoid  and  the  malar  bones. 

Near  tlie  ope.r  of  the  orhit  are  the  optic  foramen 
and  sphenoidal  hssure,  througli  which  inflammations 
or  growths  may  extend  from  the  orbit  to  the  mem- 
branes of  the  brain  or  vice  versa. 

THE  EAR. 

The  Pinna. — The  jnnna  presents  no  characters  of 
special  surgical  importance.  Tlie  skin  is  very  closely 
adlierent  to  the  cartilage,  and  it  is  occasionally  the  seat 
of  frost-bite  or  erysipelas. 

External  Auditory  Meatus.— This  is  a  curved,  partly 
osseous,  and  partly  cartilaginous  canal  about  one  and 
a  quarter  inclicis  long.  It  is  directed  forwards  and 
inwards,  and  the  concavity  of  the  curve  is  directed 
downwards.  If  the  pinna  l)c  drawn  upwards  and 
backwards,  the  cartilaginous  portion  is  brought  'into 
a  line  with  the  osseous  portion,  and  the  canal  is 
straightened.    This  should  be  done  in  examining  the 
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meatus.  It  is  narrowest  about  its  middle,  and  is  closed 
internally  by  tlie  membrana  tynipani  :  and  due  to  the 
obliquity  of  that  membrane,  the  lower  wall  of  the  meatus 
is  longer  than  the  upper. 

The  skin  of  the  meatus  is  furnished  at  its  outer  part 
with  hair,  and  sebaceous  and  ceruminous  glands ;  and, 
in  connection  with  these  glands,  small  abscesses,  polypi, 
or  hardened  wax  may  be  found. 

Exostoses  may  grow  from  the  osseous  canal,  and  these 
may  completely  occlude  the  meatus. 

In  removing  foreign  bodies  from  the  ear,  care  should 
be  taken  not  to  injure  the  membrana  tympani. 

Relations  of  the  Meatus.— The  superior  ■wall  is 
separated  by  a  thin  plate  of  bone  from  the  middle 
fossa  of  the  skull,  and  thus  suppuration  in  the  meatus 
may  cause  meningitis. 

The  anterior  luall  is  in  relation  to  the  parotid  gland, 
and  abscesses  of  the  parotid  may  thus  extend  to  the 
meatus.  The  lower  jaw  also  lies  in  front  of  the  canal, 
and  falls  on  the  chin  may  fracture  this  wall.  Copious 
bleeding  may  occur  from  such  fractures,  which  should 
not  be  confounded  with  fractures  of  the  base  of  the 
skull. 

The  posterior  wall  is  separated  by  a  thin  scale  of 
bone  from  the  mastoid  cells,  and  when  suppm-ation 
occurs  in  these  cells  the  pus  may  find  its  way  to  the 
auditory  meatus. 

MIDDLE  EAR  OR  TYMPANUM. 

The  Older  wall  is  formed  by  the  membrana  tympani.  Tliis 
nicmbrane  is  placed  obli.iuely,  and  its  concavity  is  directed 
outwards.  At  its  centre  is  a  slight  depression  (umbilicus). 
The  handle  of  the  malleus  and  the  chorda  tympani  are  in 
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relation  to  its  upper  part.  Wlien  it  is  necessary  to  pierce 
tlie  membrane,  this  should  therefore  he  done  at  its  lower  part. 

On  the  inner  wall  are  tlie  promontory  and  fenestra  rotundum 
and  ovalis,  corresponding  to  parts  of  the  internal  ear  ;  and 
skirting  the  hinder  part  of  tliis  wall  is  the  canal  for  the^  iacial 
This  nerve  may  become  affected  by  inflammation  m 


nerve 


the  tvmpauum. 

The  ruof  is  formed  by  a  thin  scale  of  bone,  which  separates 
the  tympanum  from  the  middle  fossa  of  the  skull.  Fractures  of 
the  base  of  the  skull,  involving  the  tympanum,  are  necessarily 
compound,  due  to  the  entrance  of  air  to  the  tympanic  cavity 
along  the  Eustachian  tube. 

The  inferior  imll  is  separated  by  a  thin  piece  of  bone  from 
the  internal  carotid  artery  and  jugular  vein,  and  necrosis  of 
this  bone,  by  causing  ulceration  into  the  coats  of  one  of  these 
vessels,  may  lead  to  fatal  hiemorrhage. 

Posteriorly,  tlie  tympanum  communicates  with  the  mastoid 
antrum  and  cells,  to  which  suppuration  may  extend  from  the 
ear.  In  trephining  the  mastoid  process  for  the  relief  of  pus, 
it  should  be  borne  in  mind  that  the  mastoid  cells  are  separated 
from  the  lateral  sinus  merely  by  a  thin  scale  of  bone. 

Anteriorly,  the  opening  of  the  Eustachian  tube  is  seen, 
through  which  the  mucous  membrane  of  the  tympanum  is 
continuous  with  that  of  the  pharynx. 


THE  SCALP. 

Covering  the  outer  surface  of  the  crauial  bones  are 
the  following  layers  which  constitute  the  scalp  : — 

(1)  Skin;  (2)  subcutaneous  tissue;  (3)  occipito- 
frontalis  and  its  aponeurosis;  (4)  a  layer  of  very 
loose  connective  tissue ;  (5)  pericranium  (or  external 
periosteum). 

The  Hidn  is  plentifully  supplied  with  sebaceous 
glands,  which  may,  by  closure  of  their  ducts  and 
retention  of  their  accretion,  Ibrm  cystic  tumours 
named  locw. 
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The  suhcutaneous  tisHiie  is  very  dense,  and  composed 
of  fibrous  septa,  wliicli  bind  the  skin  iirmly  to  the 
aponeurosis  beneath.  SupjDuration  in  this  tissue  is 
usually  localised,  due  to  the  dense  septa  present. 

The  eincranial  aponeurosis  forms  a  broad  sheet  to 
Avhich  the  frontal  and  occipital  parts  of  the  occipito- 
frontalis  are  attached.  At  the  sides  it  is  prolonged 
on  the  surface  of  the  temporal  fascia  as  far  as  the 
zygoma. 

The  connective  tissue  beneath  the  above  aponeurosis 
is  very  loose,  and  allows  the  a|5oneurosis  to  move 
freely  on  the  surface  of  the  skull.  Pus  or  extra- 
vasated  blood  readily  travels  in  this  tissue  between 
distant  parts  of  the  skull,  and  may  find  its  way  to 
the  forehead,  occiput,  or  temporal  regions.  This  is 
known  as  the  dangerous  urea  of  the  scalp,  due  to  the 
great  ease  with  which  suppuration  extends  in  it. 

The  pericranium  is  not  very  firmly  attached  to 
the  cranial  bones,  excepting  at  the  sutures,  Avhere  it 
dips  in  between  the  bones  and  is  firmly  attached. 
Suppuration,  or  extravasation  of  blood  (cei^halhaj- 
matoma),  occurring  in  this  situation  is  usually  limited 
to  one  bone ;  and  though  the  membrane  is  extensively 
stripped  from  the  surface  of  a  bono,  necrosis  is  not 
so  apt  to  occur  as  might  be  imagined,  as  the  bone  is 
mainly  nourished  by  the  dura  mater  or  internal 
periosteum. 

Vessels  of  the  Scalp.— The  scalp  is  supplied  by 
the  following  arteries  : — The  frontal  and  supra-orbital 
from  the  ophthalmic  artery ;  the  anterior  and  posterior 
branches  of  the  temporal ;  and  the  posterior  auricular 
and  occipital  arteries. 
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These  vessels  ramify  in  the  subcutaneous  tissue,  and 
when  divided  they  bleed  very  freely,  as  their  outer 
coat  is  firmly  attached  to  the  fibrous  septa  already 
mentioned,  which  prevent  the  retraction  and  closure 
of  the  bleeding  vessel. 

BONES  OF  THE  CRANIUM. 

The  cranial  bones  consist  of  two  tahles,  separated  by 
an  intervening  soft  diploe,  containing  venous  spaces. 
The  inner  layer  is  much  more  brittle  than  the  outer ; 
hence,  it  is  called  the  vitreous  layer. 

In  the  frontal  and  mastoid  regions  the  diploc  is 
replaced  by  air  sinuses  ;  and  in  these  regions  the  outer 
table  may  be  fractured  and  driven  into  the  air  sinuses 
without  the  inner  table  suffering  injury. 

When  the  skull  is  fractured  the  inner  table  is 
usually  more  extensively  fissured  than  the  outer. 
This  is  due  partly  to  its  greater  brittleness,  and 
also  to  the  force  of  the  blow  having  become  diffused 
over  a  wider  area  by  its  passage  through  the  outer 
layer  and  the  diploii,  for  it  has  been  found  that  if  a 
bullet  be  made  to  pass  from  the  inside  of  the  skull, 
as  in  shots  fired  through  the  roof  of  the  mouth,  the 
outer  table  in  these  cases  is  more  widely  damaged 
than  the  inner. 

The  thickness  of  the  skull  varies  considerably,  being 
thickest  over  the  occipital  protuberance,  the  mastoid 
process,  and  near  the  frontal  sinuses;  and  thinnest  over 
the  squamous  portion  of  the  temporal  bone. 

Blood  Channels  on  Inner  Surface  of  the  Skull. — 

Only  those  the  jiosition  of  wliicli  should  Ije  Ijoriic  in 
mind  in  trephining  need  be  noticed. 
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The  siqjerior  longitudinal  sinus  extends  from  the 
root  of  the  nose  to  the  occipital  protuherance. 

The  lateral  sinus  extends  in  an  arched  direction  from 
the  occipital  protuberance  to  the  inner  surface  of  the 
mastoid  process,  and  at  a  point  one  and  a  half  inches 
behind,  and  half-an-inch  above  the  level  of  the  auditory 
meatus,  it  bends  inwards  to  reach  the  jugular  foramen. 

The  middle  menitigeal  artery  crosses  the  anterior 
inferior  angle  of  the  parietal  bone,  and,  as  it  lies  in 
a  groove  or  canal  in  the  bone,  is  occasionally  torn  by 
fissured  fractures ;  and  trephining  over  the  site  of  the 
artery  is  not  very  uncommon.  The  artery  lies  one  and 
a  half  inches  behind  the  external  angular  process  of 
the  frontal,  and  one  and  three-quarter  inches  above 
the  zygoma. 

Position  of  tlie  IVlotor  Centres. — These  lie  in  close 
relation  to  the  fissure  of  Eolando. 

Fissure  of  Rolando. — The  upper  end  of  the  fissure 
of  Eolando  lies  half-an-inch  behind  a  point  midway  be- 
tween the  occipital  protuberance  and  root  of  the  nose. 
The  lower  end  lies  about  two  and  a  quarter  inches 
behind  and  a  quarter  of  an  inch  above  the  level  of  the 
external  angular  process  of  the  frontal  bone. 

The  centres  for  the  muscles  of  the  lower  extremity 
lie  close  to  the  upper  third  of  the  fissure  of  Eolando ; 
the  centres  for  the  upper  extremity  close  to  the 
middle  third ;  and  the  face  centres  lie  in  relation  to 
the  lower  third. 

Broca's  convolution  or  centre  for  speech  lies  a  little 
below  and  in  front  of  the  lower  extremity  of  the 
fissure. 
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ANTERIOR  ABDOMINAL  WALL. 

In  the  middle  line  a  slight  groove  is  seen  between 
the  recti  muscles,  corresponding  to  the  Unea  alba.  At 
the  oirter  border  of  the  rectus  is  a  curved  depression, 
the  linea  semi-lunaris.  These  lines  are  important,  as 
they  are  the  least  vascular  portions  of  the  abdominal 
walls;  they  are  therefore  chosen  Avhen  incisions  are 
necessary,  for  the  linea  alba  contains  merely  a  few 
anastomosing  twigs  of  very  slight  importance,  and  the 
linea  semi-lunaris  is  merely  traversed  by  the  termnia- 
tions  of  the  intercostals  wliich  are  about  to  enter  the 
sheath  of  the  rectus. 

Occasionally  the  positions  of  the  linecs  transverse^., 
or  tendinous  intersections  in  the  rectus,  are  indicated 
by  depressions  on  the  surface. 

The  aorta,  bifurcates  a  little  below  (f  inch)  and 
to  the  left  side  of  the  umbilicus.  This  corresponds 
to  the  level  of  the  highest  points  of  the  iliac  crests. 
Just  above  this  point  the  abdominal  aorta  has  been 
compressed,  and  its  pulsations  are  readily  felt  in  thin 
subjects. 

A  line  drawn  fi'oni  the  above  point  to  the  middle  of 
Poupart's  ligament,  would  indicate  the  direction  of  the 
common  and  the  external  iliac  arteries — the  upper  two 
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inches  of  the  line  corresponding  to  the  common  iliac, 
and  the  remainder  to  the  external  iliac  artery. 

The  deep  cjngadric  aiiery  extends,  on  the  deep 
surface  of  the  anterior  abdominal  Avail,  from  the  middle 
of  Poupart's  ligament  towards  the  nmhilicus  and  anas- 
tomoses in  the  sheath  of  the  rectus,  with  the  superior 
epigastric  branch  of  the  internal  mammary  artery. 

The  deep  cirmwflex  iliac  artery  lies  just  above  the 
outer  half  of  Poupart's  ligament,  and  extends  backwards 
close  to  the  iliac  crest ;  near  the  anterior  iliac  spine  it 
gives  off  a  large  ascending  branch,  from  which  trouble- 
some hemorrhage  may  occur,  if  wounded  during  an 
operation  in  this  region. 

The  superficial  fascia  of  the  abdomen  is  at  its  lower 
part  divisible  into  two  layers.  The  superficial,  or  fatty 
layer,  is  continued  upwards  towards  the  chest,  and 
■downwards  over  the  thigh ;  but  the  deep  or  mem- 
branous layer,  which  is  continuous  with  the  superficial 
fascia  of  the  scrotum,  is  intimately  attached  to  the 
fascia  lata  of  the  thigh  just  below  Poupart's  ligament, 
and  thus  effectually  prevents  any  extravasated  urine, 
which  may  have  passed  forwards  from  the  perineum 
to  the  front  of  the  abdomen,  from  extending  down- 
wards to  the  thigh. 

The  lateral  muscles  of  the  abdomen  (external  and 
internal  oblique  and  transversalis)  terminate  in  front 
in  aponeuroses,  all  of  which  share  in  the  formation 
of  the  sheath  of  the  rectus  muscle,  and  at  the  groin 
form  important  relations  to  inguinal  hcrnife,  elsewhere 
described.  Posteriorly,  the  transversalis  and  intei'ual 
oblique  muscles  arise  in  an  important  nponeurosis,  the 
fascia  lumborum,  which  must  bo  described  with  the 
anatomy  of  the  loins. 
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On  the  inner  surface  of  the  transversalis  muscle  is 
the  fascia  transversalis,  whicli  is  of  innnense  importance, 
as  it  forms  one  of  the  coverings  of  the  spermatic  cord, 
and  of  an  inguinal  hernia;  it  also  enters  into  the 
formation  of  the  femoral  sheath. 

THE   INGUINAL  CANAL. 

The  inguinal  canal  is  an  ohlique  channel  which  lies 
above  the  inner  half  of  Poupart's  ligament  and  nearly 
parallel  with  that  structure.  It  extends  from  the 
internal  to  the  external  abdominal  ring,  and  represents 
the  passage  made  by  the  testicle  in  its  descent  from  the 
abdomen  to  the  scrotum.  In  the  adult  it  contains  the 
vas  deferens  and  the  accompanying  vessels. 

The  external  abdominal  ring  lies  immediately  above 
and  external  to  the  spine  of  the  pubes,  and  may  be 
readily  felt  by  invaginating  the  skin  of  the  scrotum 
in  a  direction  upwards  and  outwards.  The  external 
abdominal  ring  is  a  slit  in  the  aponeurosis  of  the 
external  oblique  muscle,  the  separated  fibres  forming 
two  columns  or  pillars,  of  which  the  outer  one  corre- 
sponds to  Poupart's  ligament. 

Passing  between  these  pillars  are  transverse  fibres, 
which  arc  prolonged  on  the  cord  forming  the  inter- 
columnar  or  external  spermatic  fascia. 

The  infernal  abdominal  riiuj  lies  about  lialf-an-inch 
above  the  middle  of  Poupart's  ligament,  and  is  an 
opening  in  the  fascia  transversalis;  it  lies  immediately 
external  to  the  deep  epigastric  artery. 

In  front  the  canal  is  bounded  by  the  aponeurosis  of 
the  external  oblique,  and  partly  by  the  internal  oblique. 
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Posteriorly,  are  the  fascia  transversal]  s,  deep  epigastric 
artery,  the  conjoined  tendon,  and  the  triangnlar  fascia. 
Ahove,  are  the  lower  arched  fibres  of  the  transversalis ; 
and  leloiv,  it  is  bounded  by  Poupart's  ligament,  which 
forms  a  broad  iloor  separating  the  canal  from  the 
femoral  vessels  and  sheath. 

Spermatic  Cord  and  its  Coverings.— The  inguinal 
canal  contains  the  spermatic  cord,  which  here  derives 
certain  coverings  from  the  fascial  layers  forming  the 
boundaries  of  the  canal. 

From  the  external  oblique  the  inter-columnar  fascia 
is  derived,  as  previously  mentioned  ;  from  the  internal 
oblique  the  cremaster  muscle  and  fascia  are  prolonged 
over  the  cord;  and  the  transversalis  fascia  supplies 
the  infundihuliform  fascia.  The  transversalis  muscle 
gives  off  no  covering  to  the  cord,  as  the  testicle  passes 
down  helovi  the  lower  arched  fibres  of  that  muscle. 

The  spermatic  cord  is  composed  of  the  vas  deferens, 
spermatic  vessels,  nerves,  and  lymphatics,  bound  to- 
gether by  areolar  tissue,  and  covered  by  the  structures 
mentioned  above.  Peel  the  cord-like  form  of  the  vas 
deferens,  and  trace  it  to  the  testicle. 

Spermatic  Veins  and  Varicocele.— The  spermatic 
veins  are  very  tortuous  and  form  a  long  meshed  net- 
work, the  pamjmiiform  T>le.xus.  The  veins  of  the  right 
side  open  into  the  inferior  vena  cava,  those  of  the  left 
side  into  the  left  renal  vein. 

From  their  great  length,  dependent  position,  im- 
perfect valves,  and  want  of  support,  these  veins  arc 
very  liable  to  become  varicose,  giving  rise  to  the  con- 
dition of  varicocele. 
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Yaricocelc  is  most  ■  common  on  the  left  side,  and 
certain  facts  relating  to  the  anatomy  of  the  veins  serve 
to  explain  this;  thns  the  left  vein  enters  the  renal 
vein  at  rigid  angles,  while  the  vein  of  the  right  side 
opens  obhquely  into  the  inferior  vena  cava  in  the 
direction  of  the  blood  stream,  the  left  testicle  hangs 
lower  than  the  right,  and  on  the  left  side  the  vein 
passes  beneath  the  sigmoid  flexure,  and  may  be  com- 
pressed by  its  contents. 

The  Scrotum. — The  skin  of  the  scrotum  is  very 
extensible,  and  is  occasionally  enormously  distended 
by  scrotal  liernife  or  tumours.  The  surface  is  marked 
by  Tugre,  between  which  dirt  or  sweat  may  accumulate, 
and  be  the  cause  of  considerable  irritation,  or  even  of 
an  eczematous  condition.  For  the  same  reason  the  skin 
of  the  scrotum  is  occasionally  the  site  of  epithelioma, 
as  in  chimney-sweeps  (chimney-sweep's  cancer) — the 
exciting  cause  being  the  accumulation  of  soot  between 
the  folds. 

In  tropical  regions  the  scrotal  tissues  are  sometimes 
enormously  enlarged,  as  in  the  disease,  elephantiasis 
Arabura. 

It  should  be  noticed  that  when  the  scrotum  is 
enlarged  the  skin  of  the  penis  is  drawn  downwards 
with  it,  and  in  extreme  cases  that  organ  may  dis- 
appear from  view,  as  it  is  attached  by  its  I'oot  to 
the  pubis  ;  in  such  cases  its  position  may  be  indicated 
on  the  surface  by  a  depression. 

The  scrotum  is  divided  by  a  mesial  septum  (septum 
scroti)  ;  this  separates  the  tunica;  vaginales  of  opposite 
sides. 


84  SURGICAL  ANATOMY. 

The  Testicle. — With  the  exception  of  its  posterior 
border,  the  testicle  is  invested  by  the  tunica  vaginalis, 
which  also  covers  the  epididymis,  and  forms  a  small 
pouch  (digital  fossa)  between  the  two  structures.  A 
parietal  layer  of  the  membrane  lines  the  inner  surface 
of  the  scrotum. 

When  fluid  accumulates  in  the  cavity  of  the  tunica, 
as  in  hydrocele,  the  testicle  remains  at  its  posterior  part, 
and  is,  therefore,  away  from  the  reach  of  the  trocar. 

In  some  cases,  however,  the  testicle  lies  in  the 
anterior  part  of  the  scrotum,  having  the  epididymis 
in  front  and  the  tunica  vaginalis  behind  it  (inversion 
of  the  testicle).  The  position  of  the  testicle  should 
therefore  be  determined  previous  to  tapping  a  hydrocele. 
In  such  cases  the  vas  deferens  lies  in  the  anterior  part 
of  the  spermatic  cord. 

Beneath  the  tunica  vaginalis  lies  the  tunica  alhuginea, 
a  tough  inelastic  membrane  which  closely  surrounds 
the  testicle ;  its  unyielding  character  explains  the  great 
pain  felt  in  inflammatory  conditions  of  the  testicle. 

The  epididymis  lies  behind  the  testicle,  and  is  only 
partially  attached  to  it;  at  its  upper  part  (globus  major) 
it  receives  the  small  tubes  from  the  testicle,  and  an- 
feriorly  (globus  minor)  it  is  directly  continuous  with 
the  vas  deferens.  This  continuity  serves  to  explani 
how  afi-ections  extending  from  the  urethra  or  prostate, 
as  gonorrhoea  or  tubercular  disease,  usually  involve  the 
epididymis;  while  inflammatory  afl"ections  due  to  injury, 
as  a  rule,  affect  the  body  of  the  testis,  which  lies  m 
front  of  the  epididymis  and  is  therefore  more  exposed. 

The  lymphatics  of  the  testicle  pass  upwards  along 
the  spermatic  cord,  in  company  with  the  spermatic 
vessels,  and  enter  into  the  lumbar  glands,  while  the 
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lymphatics  of  the  scrotal  tissues  pass  to  the  inguinal 
glands  ;  malignant  tumours  of  the  testicle  are  therefore 
accompanied  by  enlargement  of  the  inguinal  glands, 
only  wlien  the  skin  of  the  scrotum  has  become  ad- 
herent to  the  testicle  and  involved  in  the  growth. 

Descent  of  the  Testicle.— The  testes,  in  the  foetus, 
lie  behind  the  peritoneum  in  the  lumbar  region,  just 
below  the  kidneys,  but  as  development  proceeds  they 
descend  through  the  inguinal  canal  to  the  scrotum. 
About  the  seventh  month  they  reach  the  internal  ab- 
dominal ring.  During  the  eighth  month  they  traverse 
the  inguinal  canal,  and  reach  the  scrotum  towards  the 
end  of  the  ninth  month. 

From  some  developmental  causes  this  descent  of  the 
testicle  may  be  delayed  or  incomplete,  and  the  testicle 
may  be  retained — within  the  abdomen,  in  the  inguinal 
canal,  or  close  to  the  external  abdominal  ring,  but  not 
passing  into  tiie  scrotum  ;  in  some  cases  it,  as  it  were, 
misses  the  scrotum  and  passes  on  to  the  perineum. 

When  the  testicle  lies  in  one  of  these  abnormal 
situations  it  may  be  the  source  of  great  pain,  due  to 
its  being  exposed  to  frequent  injuries  from  pressure. 
Previous  to  the  descent  of  the  testicle  a  process  of 
peritoneum  (funicular  or  vaginal  process)  passes  along 
the  inguinal  canal  to  the  scrotum,  and  the  testicle  in 
its  descent  lies  behind  this  process.  The  lowest  part 
of  the  funicular  process  forms  the  tunica  vaginalis, 
which  thus  lies  in  front  of  the  testicle,  while  the 
remaining  part  usually  becomes  obliterated  and  fonns 
a  fibrous  cord.  The  history  of  tl\is"  funicular  process 
is  important,  as  it  explains  the  production  of  some 
forms  of  hernia  and  hydrocele. 
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When  this  process  remains  uuobUterated  throughout, 
an  open  channel  is  left  between  the  tunica  vaginalis 
and  the  general  cavity  of  the  peritoneum,  and  along 
this  channel  a  knuckle  of  bowel  may  descend,  forming 
a  congenital  hernia;  and  if  fluid  collect  in  the  timica 
vaginalis  under  such  conditions,  a  congenital  hydrocele 
is  formed,  the  fluid  being  reducible  into  the  peritoneal 
cavity  by  firm  pressure  or  by  inverting  the  patient. 
Normally,  however,  this  funicular  process  becomes  in 
part  obliterated,  its  lowest  part  remaining  patent  as  the 
tunica  vaginalis. 

This  obliteration  occurs — first;  at  the  internal  ab- 
dominal ring;  next,  at  the  upper  part  of  the  epi- 
didymis; and  lastly,  along  the  length  of  the  spermatic 
cord.  If  the  obliteration  takes  place  at  the  upper  part 
of  the  epididymis,  but  not  at  the  internal  abdominal 
ring,  then  the  funicular  part  of  the  process  is  in  com- 
munication with  the  general  peritoneal  cavitjr,  and  a 
hernia  into  the  f  unicular  process  may  occur ;  or  if  fluid 
collect  in  the  uuobliterated  space,  a  hydrocele  of  the 
cord  is  formed. 

When  the  obliteration  occurs  only  at  the  internal 
abdominal  ring,  a  coil  of  intestine  may  find  its  Avay 
doAvn  behind  the  septum  of  obHteration,  or  push  the 
septum  in  front  of  it,  and  thus  invaginate  itself  into 
the  unobliterated  portion  below,  and  thus  reach  the 
tunica  vaginahs,  forming  an  encysted  or  infantile 
hernia. 

When  tlie  closure  takes  place  at  the  upper  and  lower 
points  of  obliteration,  but  remains  patent  over  the  cord, 
fluid  may  collect  in  this  unclosed  portion  and  form  an 
encysted  hydrocele  of  the  cord,  which  is  shut  oif^  from 
the  peritoneal  cavity  and  from  the  tunica  vaginalis. 
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INGUINAL  HERNIA. 

There  are  two  forms  of  hernia  which  leave  the 
abdomen  through  the  external  abdominal  ring.  The 
(Mlqae  form  traverse.s  the  whole  length  of  the  inguinal 
canal  from  the  internal  to  the  external  abdominal  ring. 
The  direct  form  docs  not  traverse  the  length  of  the 
canal,  but  pushes  through  its  posterior  wall  in  order 
to  reach  directly  the  external  abdominal  ring— hence 
its  name. 

It  has  been  previously  mentioned  that  the  internal 
abdominal  ring  lies  immediately  external  to  the  deep 
epigastric  artery,  and  for  this  reason  the  oblique  form 
is  called  an  external  liernia ;  and  the  direct  variety, 
which  leaves  the  abdomen  on  the  iinier  side  of  the 
artery,  is  called  an  internal  liernia. 

If  the  posterior  surface  of  the  anterior  abdominal 
wall  be  examined  from  within,  a  ridge  of  peritoneum 
is  seen  which  corresponds  to  the  deep  epigastric  artery, 
and  on  eacli  side  of  the  ridge  is  a  depression  corre- 
sponding to  the  points  through  which  the  two  forms 
of  hernia  pass  out. 

The  direct  form  of  hernia  passes  through  a  space 
(Hesselbach's  triangle)  bounded  by  the  outer  border  of 
the  rectus,  the  deep  epigastric  artery,  and  Poupart's 
ligament. 

Coverings  of  Inguinal  Hernia.— Tlie  nUique  form 
of  hernia,  as  it  follows  the  course  of  tlie  spermatic 
cord,  will  receive  the  same  coverings  as  that  structure, 
in  addition  to  the  extra-peritoneal  fat  and  [)eritoneuni, 
viz. — (1)  y kin  and  superficial  fascia;  (2)  inter-columnar 
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fascia;  (3)  cremaster  muscle  and  fascia;  (4)  infundibuli- 
form  fascia;  (5)  extra-peritoneal  fat ;  (6)  peritoneum, 
forming  the  "  sac."  The  source  of  these  coverings  has 
been  already  mentioned. 

The  direct  form,  which,  instead  of  traversing  the 
length  of  the  inguinal  canal,  pushes  through  its  pos- 
terior wall — formed  by  the  conjoined  tendon  and  fascia 
transversalis,  which  are  spread  out  over  the  hernia 
as  coverings — and  as  it  passes  through  the  external 
abdominal  ring,  it  is  covered  by  the  inter-columnar 
fascia.  The  coverings  of  this  form  are  therefore — 
(1)  Skin  and  superficial  fascia;  (2)  inter-columnar 
fascia;  (3)  conjoined  tendon;  (4)  fascia  transversalis; 
(5)  extra-peritoneal  fat ;  (6)  peritoneum. 

It  will  readily  be  noticed  that  the  above  coverings 
differ  from  those  of  oblique  hernia,  in  having  the 
conjoined  tendon  and  fascia  transversalis  instead  of  the 
cremaster  muscle  and  infundibuliform  fascia. 

Femoral  Hernia. — The  anatomy  of  femoral  hernia 
is  described  along  with  that  of  the  fascia  over  Scarpa's 
triangle  and  the  femoral  sheath. 

Peritoneum. — The  parietal  portion  of  the  perito- 
neum varies  in  its  thickness  and  adlierency  at  diil'erent 
parts;  thus  at  the  Unea  alba  it  is  very  thin  and  closely 
adherent  to  tlie  abdominal  wall,  a  point  faA'-ourable 
to  operations  on  the  abdominal  contents  through  this 
part  of  the  parietes. 

At  certain  parts  the  peritoneum  forms  merely  a  loose 
covering  for  the  subjacent  structures,  and  is  readily 
separable  from  them  ;  thus  it  can  be  easily  lifted  from 
the  iliac  arteries,  as  in  the  operations  of  ligature  of 
those  vessels. 
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In  general,  the  peritoneum  is  tliin,  and  separated 
from  the  paricties  only  by  a  thin  layer  of  delicate  tissue  ; 
but  in  some  situations,  as  in  the  lumbar  regions  and 
iliac  fossa?,,  the  peritoneum  is  very  thick,  and  the  extra- 
peritoneal tissue  so  increased  as  to  form  large  fatty  masses 
in  which  suppuration  may  occur  as  in  perinephritis  and 
perityphlitis. 

While  the  peritoneum  is  normally  very  thin  and 
transparent,  and  its  vessels  barely  distinguishable,  stdl, 
-when  exposed  to  pressure  and  distension,  as  in  the  sac 
of  a  hernia,  it  may  become  enormously  thickened,  and 
even  laminated,  and  its  vessels  easily  recognised. 

The  (jreat  omentum,  or  epiploon,  is  attached  above 
to  the  stomach,  and  extends  downwards  as  far  as 
the  brim  of  the  pelvis,  forming  an  excellent  covering 
and  protection  to  the  abdominal  contents.  From  ils 
position  it  is  liable  to  be  injured  by  penetrating 
wounds  of  the  front  of  the  abdomen,  and  is  very  apt 
to  protrude  from  the  wound;  for  the  same  reason, 
it  very  commonly  forms  one  of  the  contents  of  an 
umbilical  hernia.  The  great  omentum  hangs  more  to 
the  left  than  to  the  right  side,  for  which  reason  omental 
hernia  (epiplocele)  are  said  to  be  more  common  on  the 
left  side. 

The  visceral  layer  of  the  peritoneum  forms  a  more 
or  less  complete  covering  for  the  intestines  aiul  al)do- 
minal  viscera ;  for  this  reason  the  intestines  move  very 
freely,  and  are  thus  protected  in  a  very  marked  manner 
from  injuries;  and  it  is  found  that  the  part  of  the 
intestine  most  frequently  injured  by  l;)lows  or  severe 
concussions  is  the  third  portion  of  the  duodenum, 
which  is  fixed  to  the  posterior  abdominal  wall  and 
uncovered  by  peritoneum. 
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The  mesentery  varies  in  its  length  in  different 
individuals,  and  in  hernial  protrusions  becomes  very 
much  elongated.  Occasionally  small  holes  are  found 
ill  the  mesentery,  through  which  a  piece  of  gut  may 
pass  and  become  strangulated.  An  abnormally  long 
mesentery  tends  to  the  production  of  a  twist,  or  vol- 
vulus, of  the  intestine.  This  occurs  most  frequently, 
in  fact  almost  exclusively,  at  the  sigmoid  flexure,  which 
is  usually  furnished  with  a  very  long  meso-colon. 

The  relations  of  the  peritoneum  to  some  of  the 
abdominal  and  pelvic  organs  will  be  mentioned  sub- 
sequently. 

THE  STOMACH. 

The  anterior  surface  of  the  stomach  is  in  relation 
to  the  diaphragm,  liver,  and  the  anterior  abdominal 
wall.  Through  that  portion  which  lies  in  contact  with 
the  anterior  abdominal  wall,  the  stomach  is  opened  in 
the  operations  of  gastrotomy  and  gastrostumy.  This 
uncovered  area  is  triangular,  with  the  base  downwards. 
It  is  bounded  by  the  edge  of  the  liver  towards  the  right 
and  the  costal  margin  towards  the  left,  the  base-line 
passing  between  the  ninth  costal  cartilages;  this  base-line 
corresponds  to  the  greater  curvature  of  the  stomach. 

In  performing  the  above  operations,  the  incision  is 
made  about  an  inch  below  tlie  left  costal  margin,  and 
is  sometimes  made  in  the  linea  semi-lunaris  ;  at  other 
times  the  sheath  of  the  rectus  is  opened,  as  in  Howse's 
method. 

The  pylorus  varies  greatly  in  its  position,  but  usually 
when  the  viscus  is  empty,  the  pylorus  lies  just  to  the 
right  of  the  middle  line,  about  three  inches  below 
the  xiphi-stenial  articulation.    AVhen  the  stomach  is 
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distended,  the  pylorus  moves  considerably  to  the  right. 
In  cancer  of  the  pylorus  its  position  is  much  altered, 
as  tlie  organ  is  drawn  downwards  by  the  weight  of  the 
cancerous  mass.  Fortunately,  this  is  of  no  practical 
import,  as  in  the  operation  of  pylorectomy  the  incision 
is  made  over  the  most  prominent  part  of  the  tumour. 

The  Small  Intestines.— With  the  exception  of  the 
duodenum  the  small  intestines  are  completely  covered 
by  peritoneum  and  connected  to  the  posterior  abdominal 
wall  by  the  mesentery  ;  the  intestines  are  thus  very 
freely  moveable  and  protected  in  a  very  marked  manner 
from  injury.  The  duodenum,  however,  especially  its 
third  part,  differs  from  the  rest  of  the  small  intestines 
in  being  uncovered  by  peritoneum  and  in  being  fixed. 
For  this  reason,  this  part  of  the  duodenum  is  more 
frequently  injured  by  concussions,  or  blows,  than  any 
other  part  of  the  intestine,  but  for  similar  reasons  is 
hardly  ever  found  as  a  content  of  a  hernia. 

Diverticula  or  ha7ids  are  occasionally  found  attached 
to  the  small  intestine ;  these  may  become  adherent 
to  neighbouring  structures,  and  thus  form  loop-holes 
through  which  a  knuckle  of  gut  may  protrude  and 
become  strangulated. 

The  surgical  relations  of  the  large  intestine  will  be 
mentioned  with  the  lumbar  and  pelvic  regions. 

The  Posterior  Abdominal  Wall.— This  may  be  said 
to  be  formed  by  the  hunbar  region  of  the  spine  and 
the  muscles  which  fill  in  the  .space  bounded  above  by 
the  last  rib,  and  below  by  the  crest  of  the  ilium.  These 
are  the  psoas  and  rpuidratus  lumboruni,  the  erector 
spinui  and  the  Ixickward  prolongations  of  the  antero- 
lateral muscles  of  the  abdominal  wall. 
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The  external  oblique  extends  iDackwards  as  far  as 
tlie  middle  of  the  crest  of  the  ilium,  a  small  space 
intervening  between  it  and  the  latissimus  dorsi,  which 
is  usually  attached  further  back  to  the  crest. 

This  space  is  triangular  in  shape  and  is  known  as 
the  triangle  of  Petit.  The  base  of  the  triangle  is 
formed  by  the  iliac  crest,  and  its  floor  by  the  internal 
oblique  muscle.  As  the  abdominal  wall  is  weakened 
at  this  spot,  a  portion  of  gut  may  protrude,  forming  a 
lumbar  hernia;  but  in  well-developed  subjects  I  have 
frequently  seen  the  attachment  of  the  latissimus  and 
external  oblique  almost  continuous,  so  that  in  such 
cases  no  triangle  of  Petit  existed. 

The  posterior  aponeurosis  of  the  trausversalis  forms 
the  fascia  luniboruin,  Avhich  is  attached  above  to  the 
last  rib  and  below  to  the  crest  of  the  ilium,  while 
internally  it  divides  into  three  laminae,  which  are 
attached  to  the  spines  and  transverse  processes  of  the 
lumbar  vertebras,  forming  two  compartments  for  the 
quadratus  lumborum  and  erector  spinas.  To  the  outer 
surface  of  the  fascia  lumborum  the  internal  oblique 
and  latissimus  dorsi  are  attached,  and  its  inner  surface 
is  covered  by  the  fascia  trausversalis,  which  becomes 
continuous  with  the  fascial  of  the  psoas  and  iliacus ; 
it  is  attached  below  to  the  iliac  crest,  and  may  thus 
influence  the  extension  of  abscesses  in  this  region. 

Psoas  Muscle  and  its  Fascia.— The  psoas  is  attached 
to  the  bodies  and  transverse  processes  of  the  lumbar 
vertebra;,  and  its  upper  part  is  attached  to  the.  body 
of  the  last  dorsal  vertebra.  The  muscle  ]iasscs  beneath 
Poupart's  ligament,  and  is  joined  by  the  iliacus  previous 
to  its  insertion  into  the  lesser  trochanter. 
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The  fa>^na  of  the  psoas  is  attached  to  tlie  bodies  of 
the  vci^cbni^  internal  to  the  attachment  of  the  muscle  ; 
lower  down  it  is  attached  to  the  brim  of  the  pelvis. 
Superiorly,  the  fascia  is  continuous  with  the  ligamentum 
arcuaium  internum  of  the  diaphragm ;  and  below  and 
externally,  it  is  continuous  with  the  fascia  of  the  iliacus. 
Inferiorly,  the  fascia  passes  beneath  Poupart's  ligament 
and  forms  the  posterior  layer  of  the  sheath  of  the 
femoral  vessels. 

Psoas  Abscess.— This  is  usually  due  to  caries  of  the 
bodies  of  the  dorsal  or  lumbar  vertebrae.    When  due  to 
disease  in  the  lumbar  region,  the  pus  immediately  euters 
the  substance  of  the  psoas  muscle.    When  the  disease 
originates  in  the  dorsal  region,  the  pus  passes  beneath 
the  ligamentum  arcuatum  internum  of  the  diaphragm, 
and  thus  reaches  the  abdomen  and  enters  the  sheath 
of  the  psoas.    The  pus  then  burrows  downwards  and 
destroys  tlie  psoas  extensively,  but  is  prevented  from 
extending  into  the  pelvis  by  the  attachment  of  the 
fascia  to  the  pelvic  brim.     It  then  extends  down- 
wards and  outwards  to   the   iliac  fossa,  where  it 
forms  a  large  fluctuating  tumour  beneath  the  iliac 
fascia,  which  is  continuous  with  that  of  the  psoas. 
Tlie  abscess  may  then  follow  the  ilio-psoas  and  anterior 
crural  nerve  beneath  Poupart's  ligament,  lying  to  the 
outer  sidQ  of  the  femoral  vessels,  and  it  then  usually 
extends  inwards,  beneath  the  vessels,  to  the  inner 
side  of  the  thigh  by  following  the  coui'sc  of  the  pro- 
fumla  artery. 

"A  psoas  abscess,  when  fully  developed,  usually 
consists  of  four  parts — a  narrow  track  in  the  ujiper 
part  of  the  psoas  muscle,  a  wide  expansion  in  the  iliac 


94 


SURGICAL  ANATOMY. 


fossa,  a  second  narrow  part  extending  beneath  Ponpart's 
ligament  and  the  femoral  vessels,  and  a  large  cavity  on 
the  inner  side  of  the  thigh."  (Erichsen.) 

The  Colon. — The  ascending  and  descending  portions 
of  the  colon  closely  resemble  each  other  in  their 
relations.  Each  lies  on  the  surface  of  the  quadratus 
lumborum  muscle,  corresponding  to  a  line  drawn 
vertically  upwards  from  a  point  half- an -inch  behind 
the  mid-point  of  the  crest  of  the  ilium.  The  anterior 
and  lateral  surfaces  are  covered  by  peritoneum,  but 
the  posterior  surface  is  usually  uncovered  and  is 
separated  from  the  cjuadratus  lumborum  by  some  con- 
nective tissue.  In  some  cases  the  peritoneum  forms 
a  complete  covering  for  the  colon,  this  being  more 
common  on  the  right  side,  the  ascending  colon  in  such 
cases  possessing  a  meso-colon. 

Colotomy. — The  colon  is  most  frequently  opened  on 
the  left  side  in  the  lumbar  region  (Amussat's  opera- 
tion). The  operation  is  performed  preferably  on  the 
left  side,  because  the  descending  colon  is  nearer  the 
anus,  has  a  larger  non-peritoneal  surface,  and  is  more 
fixed  than  the  ascending  colon.  Moreover,  strictures 
are  more  common  in  the  rectum,  or  sigmoid  flexure, 
than  in  any  other  part  of  the  large  intestine.  In  the 
operation  of  colotomy  the  following  structui'es  are 
divided : — Integuments  and  fascia,  latissimus  dorsi  and 
external  oblique,  internal  oblique,  transversalis,  fascia 
lumborum,  and  fascia  transversalis.  Occasionally  some 
fibres  of  the  quadratus  are  divided.  It  is  well  to  re- 
member that  the  large  intestine  is  distinguished  from 
the  small  by  its  sacculated  walls,  its  three  longitudinal 
muscular  bands,  and  appendices  epiploiciv. 
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THE  KIDNEYS. 

The  more  important  relations  of  the  kidneys  will  he 
evident  from  the  subjoined  table: — 


Int  Front. 


Li'ft. 
Colon. 
Pancreas. 
Stomach. 
Peritoneum. 


Rigid. 
Colon. 
Liver. 
Duodenum. 
Peritoneum. 


Behind. 


Left. 

Crus  of  diaphragm. 
Psoas. 

Quadratus  lumborum. 
Eleventh  and  twelfth  ribs. 


Right. 
Crus  of  diaphragm. 
Psoas. 

Quadratus  1  u  mborum. 
Twelfth  rib. 


It  will  be  noticed  that  the  left  kidney  is  on  a  higher 
level  than  the  right,  and  extends  to  the  upper  border 
of  the  eleventh  rib.  The  lower  border  of  each  kidney 
is  separated  by  a  slight  interval  from  the  iliac  crest, 
this  interval  being  greater  on  the  left  side. 

The  kidney  receives  only  a  slight  covering  of  peri- 
toneum— viz.,  on  a  part  of  its  anterior  surface  and  its 
outer  border.  The  posterior  surface  of  the  gland  can 
therefore  be  reached  without  injuring  the  peritoneum. 

In  some  cases,  however,  the  kidney  is  completely 
covered  by  peritoneum,  and  is  then  freely  moveable, 
forming  (ifdotiwj  Jddmi/. 

The  kidney  is  surrounded  by  a  quantity  of  loose 
fat,  in  whicli  suppuration  may  occur,  foi'ming  a  ^ct-j- 
nepliritic  absceas. 
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In  operations  on  the  kidney,  as  evacuation  of  pns, 
removal  of  stone,  and  removal  of  the  kidnej',  tlie 
structures  divided  are  closely  similar  to  those  cut  in 
lumbar  colotomy,  q.v. 

THE  ILIAC  ARTERIES. 

Common  Iliac  Artery. — The  aorta  bifurcates  into 
the  common  iliac  arteries  a  little  to  the  left  of  the 
middle  line  opposite  the  body  of  the  fourth  luml3ar 
vertebra,  this  being  on  a  level  with  tlie  highest  points 
of  the  iliac  crests. 

The  artery  extends  as  far  as  the  lumbo-sacral 
articulation,  where  it  divides  into  the  internal  and 
external  iUac  vessels.  The  line  of  the  artery  has  been 
elsewhere  indicated  (page  79). 

In  front  of  each  artery  are  the  intestines  and 
peritoneum,  and  the  ureter  crosses  the  vessel  near 
its  bifurcation.  The  left  artery  is  crossed  in  addi- 
tion by  the  sigmoid  flexure  of  the  colon,  and  by  the 
inferior  mesenteric  vessels.  The  left  vein  lies  to  the 
inner  side  of  the  left  artery,  and  then  passes  beneath 
the  right  artery  to  join  the  right  vein,  so  as  to  form 
the  inferior  vena  cava.  On  the  right  side  the  vein 
lies  first  beneath,  and  then  to  the  outer  side  of  the 
artery. 

Ligature  of  Common  Iliac  Artery.— The  vessel  is 
reached  by  a  curved  incision,  from  a  point  one  inch 
above  and  external  to  the  middle  of  Poupart's  liga- 
ment to  a  point  two  inches  above  and  internal  to  the 
anterior  superior  iliac  spine.  The  muscular  layers  of 
the  abdomen  (extcrual  obli.pie,  internal  oblKpie,  and 
transversalis)  and  the  fascia  transvcrsalis  are  divided, 
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and  the  peritoneum  is  carefully  stripped  from  the  iliac 
fossa  until  the  external  iliac  artery  is  reached.  This 
is  then  used  as  a  guide  to  the  common  trunk.  The 
ureter  adheres  closely  to  the  peritoneum,  and  being 
lifted  up  with  that  membrane  is  rarely  seen. 

Collateral  Circulation.— After  ligature  of  the  com- 
mon iliac  the  blood  reaches  the  lower  extremity  and 
pelvis  by  the  anastomoses  of  (1)  the  internal  mammary 
of  the  subclavian  with  the  deep  epigastric  of  the 
external  iliac  ;  (2)  the  ilio-lumbar  and  deep  circumflex 
iliac  arteries  with  the  lower  intercostal  and  lumbar 
arteries;  and  (3)  the  lateral  sacral  of  the  internal  iliac 
with  the  middle  sacral  of  the  aorta. 

Internal  Iliac  Artery. —  The  internal  iliac  artery 
extends  from  the  lumbo-sacral  articulation  to  the 
npper  part  of  the  sacro-sciatic  notch.  It  is  covered  in 
front  by  the  peritoneum,  and  is  crossed  by  the  ureter. 
Behind,  are  the  internal  iliac  vein,  and  parts  of  the 
pyriformis  and  sacral  plexus. 

Ligature  of  Internal  Iliac  Artery. — The  vessel  is 
reached  by  steps  exactly  similar  to  those  required  for 
ligature  of  the  common  iliac,  and  when  the  vessel  is 
reached  it  should  be  remembered  that  the  external  and 
internal  iliac  veins  are  in  close  relation  to  it,  the  former 
being  to  its  outer  aide,  the  latter  behind  it. 

External  Iliac  Artery. — This  artery  extends  from 
the  lumbo-sacral  articulation  to  Poupart's  ligament. 
Its  direction  and  relations  to  the  abdoiuinal  \vall  have 
been  previously  mentioned  (page  79).  In  its  course 
it  runs  along  the  brim  of  the  pelvis,  and  it  fre(|uently 
dips  into  the  pelvis  with  a  considerable  curve. 
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It  is  covered  by  peritoneum  and  a  process  of  fascia, 
and  is  crossed  by  the  spermatic  vessels  and  the  genital 
branch  of  the  genito-criiral  nerve,  and,  near  its  ter- 
mination, by  the  deep  circumflex  iliac  vein.  It  rests 
mostly  against  the  psoas  muscle.  The  veins  differ  in 
their  relations  to  the  artery.  On  the  left  side  the  vein 
is  internal  to  the  artery  throughout,  but  on  the  right 
side  the  vein  passes  behind  the  artery  at  its  upper 
part. 

The  only  branches  given  off  from  the  external  iliac 
artery  are  the  deep  epigastric  and  circumflex  iliac 
arteries,  and  as  these  are  given  off  close  to  the  termi- 
nation of  the  vessel,  it  is  free  from  vessels  in  almost 
its  entire  length— a  fact  of  great  importance  relating 
to  the  prognosis  of  ligature  of  the  artery. 

Ligature  of  External  Iliac  Artery.— The  artery  is 
reached  by  an  incision  about  an  inch  above  the  outer 
half  of  Poupart's  ligament.  The  external  oblique,  in- 
ternal oblique,  and  transversalis  muscles  are  divided; 
the  fascia  transversalis  is  then  divided,  the  peritoneum 
stripped  off  the  artery,  and  the  thin  layer  of  fascia 
which  covers  it  scraped  through. 

Collateral  Circulation.— The  main  channels  of  anas- 
tomoses are  the  following :  — 

1.  Deep  epigastric  with  internal  mammary. 

2.  Deep  circumflex  iliac  with  ilio-lumbar. 

3.  Gluteal,  sciatic,  and  obturator  branches  of  tlic 
internal  iliac  artery  with  the  internal  and  external 
circumflex  branches  of  the  profunda  fcnuoris. 
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BONES  OF  THE  PELVIS. 

The  deformities  of  the  pelvis  produced  by  rickets  aud 
osteo-malacea  need  not  loe  mentioned  here. 

As  a  consequence  of  blows  or  crushes,  fractures  or 
dislocations  of  the  pelvis  may  occur. 

Fractures  of  the  Pelvis.— The  pelvis  may  give  way 
through  the  rami  of  the  pubis  and  ischium,  where  the 
circle  is  weakened  by  the  thyroid  foramen  ;  and  along 
with  this  some  injury  may  occur  at  or  near  the  sacro- 
iliac synchondroses.  The  ilium  may  be  broken  through, 
or  portions  of  the  crest  may  be  chipped  off. 

In  fractures  of  the  pelvis,  the  muscles,  nerves,  and 
vessels  of  the  pelvic  cavity  may  be  injured  or  torn; 
and  fractures  of  the  pubes  or  iscliium  may  cause  injury 
to  the  bladder  or  urethra. 

DtsIocafAon  of  tJie  hones  of  the  pelvis  may  occur  at 
the  pubic  symphysis  or  sacro-iliac  .synchondroses;  or  a 
displacement  of  the  coccyx  may  occur — either  forwards 
by  falls,  or  backwards  during  parturition. 

.  THE  PELVIC  FLOOR. 

The  cavity  of  the  pelvis  is  separated  from  the 
.structures  in  the  perineum  and  iscliio-rectal  fossre  by 
certain  layers  whicli  constitute  tlie  pelvic  iloor.  These 
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are,  from  above  downwards — (1)  Peritoneum;  (2)  extra- 
peritoneal fat;  (3)  pelvic  fascia;  (4)  muscles  (levatores 
,ani  and  coccygei);  and  (5)  triangular  ligament.  With 
the  exception  of  the  peritoneum  and  extra -peritoneal 
fat,  these  structures  which  form  the  pelvic  floor  are 
intimately  attached  to  the  pelvic  viscera. 

THE  PELVIC  FASCIA. 

The  pelvic  fascia  is  attached  to  the  brim  of  the 
pelvis,  and  is  continued  downwards  on  the  surface  of 
the  obturator  internus  muscle;  posteriorly  it  covers  the 
pyriformis  and  sacral  plexus  of  nerves. 

Opposite  a  line  extending  from  the  lower  part  of  the 
symphysis  pubis  to  the  spine  of  the  iscliium  (white  line) 
the  fascia  gives  off  a  visceral  layer,  which  is  prolonged 
inwards  to  join  the  pelvic  viscera  and  to  unite  with  a 
similar  layer  from  the  opposite  side. 

The  parietal  layer  is  continued  downwards  on  the 
surface  of  the  obturator  internus  as  far  as  the  tuber 
.ischii  to  which  it  is  attached.  This  parietal  or  ohiurator 
layer  forms  the  outer  boundary  of  the  ischio-rectal  fossa. 

The  visceral  or  recto-vesical  layer,  as  previously 
noticed,  passes  across  the  pelvis  and  becomes  firmly 
attached  to  the  viscera  (bladder  and  rectum  in  the 
male)  in  such  a  manner  as  to  exclude  certain  portions 
of  tliese  viscera  from  the  pelvic  cavity — viz.,  prostate, 
base  of  the  bladder,  vesiculse  seminales,  and  the  lower 
three  inches  of  the  rectum. 

Suppuration  occurring  in  the  extra-iievitoneal  ti.-^sne 
on  the  upper  surface  of  the  pelvic  fascia  (i)olvic  celluliti.'^) 
is  prevented  by  the  attachments  of  tliat  fascia  from 
finding  its  way  into  the  perineum. 
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THE  PELVIC  VISCERA. 

The  relations  of  the  female  pelvic  viscera,  and  the 
disposition  of  the  pelvic  peritoneum  in  the  female  are 
not  mentioned  here,  as  they  are  so  fidly  described  in 
all  Gynoecological  works. 

THE  MALE  BLADDER. 

The  shape  and  relations  of  tlie  bladder  vary  with  the 
degree  of  emptiness  or  distension  of  the  viscus. 

When  empty  the  bladder  lies  entirely  in  the  pelvic 
cavity,  and  appears  triangular  in  a  vertical  antero- 
posterior section,  with  its  apex  -directed  upwards  and 
forwards  towards  the  symphysis  pubis,  and  its  base 
downwards  and  backwards  towards  the  rectum.  When 
distended  the  bladder  becomes  pyriform  or  egg-shaped, 
and  rises  above  the  brim  of  the  pelvis,  so  as  to  come  into 
contact  with  the  anterior  alxlominal  wall. 

Relations. — The  mmmit  is  connected  to  the  anterior 
abdominal  wall  by  the  urachus,  which  in  very  rare 
cases  remains  pervious ;  behind  the  attachment  of  the 
urachus,  the  summit  is  covered  by  peritoneum. 

Tiie  base  or  fundus  is  placed  against  the  second 
part  of  the  rectum,  being  separated  from  that  tube 
by  the  vesiculte  semiuales  and  vasa  deferentia,  and 
by  a  process  of  pelvic  fascia.  A  small  portion  of  this 
surface  is  covered  by  peritoneum,  but  that  membrane 
is  immediately  reflected  on  to  the  rrctuni,  forming  tlio 
recto-vesicai  poucli.  '11  le  ureters  reach  the  base  of  the 
bladder  at  this  point.  Through  that  portion  of  the 
base  which  is  uncovered  by  peritoneum,  and  in  direct 


102 


SURGICAL  ANATOMY. 


contact  with  the  rectum,  the  bladder  may  he  tapped 
per  rectum. 

The  inferior  or  pubic  surface  is  uncovered  by 
peritoneum,  and,  when  the  viscus  is  empty,  is  in 
relation  with  the  back  of  the  pubis,  its  lower  part 
being  connected  to  the  pubis  by  two  bauds  of  pelvic 
fascia — the  pubo-prostatic  or  anterior  true  ligaments. 
When  distended,  this  surface  conies  into  contact  Avith 
the  anterior  abdouiinal  wall ;  and  as  the  peritoneum  is 
raised  from  that  wall  during  distension  of  the  viscus, 
the  bladder  may  be  punctured  or  opened  in  this  situation 
without  injuring  that  membrane. 

The  sides  of  the  bladder  are  crossed  by  the  obliterated 
hypo -gastric  arteries  and  the  vasa  deferentia.  Above 
the  obliterated  hypo-gastric  artery  the  side  is  covered 
by  peritoneum ;  but  below  it  is  uncovered  and  joined 
by  the  recto-vesical  fascia,  which  forms  the  lateral  true 
ligaments  of  the  bladder. 

The  neck  of  the  bladder,  from  which  the  urethra 
is  given  off,  lies  in  front  of  the  base,  and  is  directed 
towards  the  prostate. 

Parts  of  the  Bladder  uncovered  by  Peritoneum.— 

From  what  has  been  mentioned  as  to  the  relations  of 
the  bladder,  it  will  be  noticed  tliat  the  parts  not  covered 
by  peritoneum  are  the  pubic  surface,  part  of  the  lateral 
surfaces,  and  the  part  of  the  base  which  rests  against 
the  rectum. 

In  the  child  the  bladder  lies  mainly  in  the  abdomen, 
and  is  pear-shaped,  with  its  narrowest  part  below  and 
directed  into  the  pelvis,  which  in  the  child  is  of  very 
small  dimensions,  and  does  not  allow  of  a  base  being 
formed  in  the  child's  bladder. 
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Structure  of  the  Bladder.— The  serom  coat  is 
incomplete. 

The  mu6cular  coat  consists  of  fibres  which  interlace 
ill  all  directions;  many  of  the  fibres  are  longitndmal; 
these  constitute  the  detrusor  vesicui.  Many  fibres  are 
circular,  and  these  are  greatly  mcreased  in  number 
around  the  neck  of  the  bladder,  so  as  to  form  the 
sphincter  resicce. 

AVhen  there  is  any  obstruction  to  the  outflow  of  urine, 
these  interlacing  fibres,  while  attempting  to  empty  the 
bladder,  become  thicker  and  better  developed,  giving 
rise  to  the  appearance  known  as  fasciculated  bladder  ; 
and  if  the  bladder  be  over-distended,  the  mucus  mem- 
brane tends  to  bulge  outwards  between  the  bundles, 
and  form  small  or  large  sacculi— thus  constituting  a 
sacculated  bladder;  in  these  sacculi  evcysted  calculi 
may  be  developed. 

The  mucous  membrane  of  the  bladder  is  attached  to 
the  muscular  layer  by  means  of  a  sub-mucous  coat. 
This  attachment  is  loose  over  the  greater  part  of  the 
bladder,  and  allows  the  membrane  to  be  thrown  into 
folds  when  the  viscus  is  empty.    At  the  base  of  the 
bladder,  however,  the  mucous  membrane  is  closely 
adlierent  to  the  muscular  coat,  and  always  remains 
smooth.    This  surface  forms  the  irigone  of  the  bladder, 
the  boundaries  of  which  are  formed  by  lines  drawn 
between  the  orifices  of  the  ureters  and  urethra.  The 
trigone  corresponds  to  the  surface  already  mentioned, 
through  which  tlie  bladder  may  be  punctured  per 
rectum.    At  the  urethral  orifice  is  a  small  elevation, 
the  uvula  vesiae,  having  behind  it  a  shallow  depression, 
which  is  well  marked  when  tlio  prostate  is  enlarged;  in 
this  a  calculus  may  be  lodged. 
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THE  PROSTATE  GLAND. 

The  prostate  lies  between  the  symphj'sis  pubis  and 
the  bend  of  the  rectum  at  the  junction  of  its  second 
and  tliird  parts,  against  wliich  the  posterior  surface 
of  the  gland  rests.  It  lies  about  half-an-inch  below 
and  behind  the  pubis,  and  one  and  a  half  inches  from 
the  anus. 

The  prostate  can  easily  be  felt  by  the  finger  passed 
into  the  rectum,  and  directed  towards  the  pubis. 

The  close  proximity  of  the  prostate  to  the  rectum 
explains  the  intense  pain  experienced  during  defsecation 
by  patients  sufferiug  from  prostatitis. 

The  prostate  gland  is  invested  by  a  sheath  of  pelvic 
fascia ;  the  disposition  of  this,  and  the  relative  thick- 
ness of  its  different  parts,  explain  the  course  taken  by 
a  prostatic  abscess. 

An  abscess  in  tJie  prostate  is  most  Ukely  to  open  into 
the  urethra ;  faihng  this,  it  may  open  into  the  rectum, 
which,  as  previously  mentioned,  lies  in  close  contact 
with  the  prostate,  and  separated  merely  by  a  thin  layer 
of  fascia.  In  soine  cases  it  travels  into  the  jjcrineum, 
but  is  prevented  by  the  pelvic  fascia  from  openiug  into 
the  23elvis. 

Relations.  —  The  base  embraces  the  neck  of  the 
bladder,  and  posteriorly  is  marked  by  a  cleft  which 
separates  the  two  lobes.  Between  the  base  and  the 
bladder  the  ejaculatory  ducts  jiierce  the  prostate. 

Tlie  ape*'  is  directed  towards  tlie  triangular  ligament. 

The  anterior  or  pubic  surface  is  connected  to  the  pubis 
by  the  pubo-prostatic  ligaments. 
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The  puderior  surface,  as  previuusly  stated,  is  in 
contact  with  the  beud  between  the  second  and  third 
portions  of  the  rectum. 

The  lateval  surfaces  are  covered  by  the  anterior  hbres 
of  the  levatores  ani  muscles  (levator  prostatie).  The 
prostatic  plexus  of  veins  encircle  the  gland. 

The  prostatic  portion  of  the  urethra  will  be  described 
witli  that  canal. 

Lobes  of  the  Prostate  Gland.  — The  prostate  is 
usually  described  as  cousisting  of  three  lobes;  two 
are  lateral,  and  meet  behind  in  the  posterior  notch — 
these  are  continuous  in  front,  forming  the  anterior  wall 
of  the  urethra. 

The  middle  lube  is  normally  smaller  than  the  lateral 
lobes,  and  hts  in  between  the  two,  having  the  bladder 
above  and  the  urethi-a  in  front;  it  is  not  distinguishable 
on  the  outer  surface  of  the  gland. 

When  enlarged  and  prominent  the  middle  lobe  cor- 
responds to  the  elevation  at  the  neck  of  the  bladder — 
the  uvula  vesicte.  Enlargement  of  the  middle  lobe  is 
a  frequent  cause  of  obstruction  to  the  passage  of  urine, 
and  by  its  enlargement  the  prostatic  urethra  becomes 
greatly  curved,  the  curvature  being  more  or  less  angular 
witli  its  concavity  forwards;  so  that  the  catheter  used  in 
such  cases  has  to  be  more  curved  than  an  ordinary  one, 
or  elbowed,  so  that  during  its  introduction  the  point 
of  the  catheter  is  tilted  forwards  in  order  to  escape  the 
enlarged  middle  lobe. 

Enlargement  of  one  of  tlie  lateral  lobes  causes  a 
deviation  of  the  urethra  to  one  or  other  side ;  and 
enlargement  of  both  lateral  lobes  converts  the  prostatic 
urethra  into  a  chink-like  slit. 
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THE  MALE  URETHRA. 

The  uretlira  is  about  eight  and  a  half  inches  long, 
the  prostatic  portion  being  one  and  a  quarter  inches,  the 
membranous  portion  three-quarters  of  an  inch,  and  the 
remainder,  or  spongy  portion,  six  and  a  half  inches. 

T1\\Q  prostatic  portion  is  the  widest  part  of  the  urethra, 
and  being  widest  at  its  middle  it  is  fusiform  on  longi- 
tudinal section.  On  transverse  section  it  is  curved,  or 
horse-shoe-shaped,  due  to  a  projection  on  its  floor. 

On  the  floor  of  the  prostatic  urethra  is  a  projection, 
the  verii-montanum,  or  caput  gallinaginis,  and  at  the 
anterior  part  of  this  there  is  a  depression,  the  sinics 
pocularis  or  utricle,  within  which  the  common  ejacu- 
latory  ducts  open. 

On  each  side  of  the  veru-montanum  is  a  groove,  the 
p)rostatic  sinus,  into  which  the  prostatic  ducts  open. 

The  prostatic  portion  is  more  dilatable  than  any  other 
part  of  the  urethra,  and  this  dilatabUity  of  the  prostatic 
nrethra  is  of  service  in  median  lithotomy. 

The  membranous  portion  extends  from  the  apex  of 
the  prostate  to  the  triangular  ligament.  It  is  tlie 
narrowest  part  of  the  urethra,  and  is  surrounded  by 
the  compressor  urethras  muscle. 

The  spongy  portion  is  that  which  lies  in  front  of 
the  triangular  ligament.  It  includes  the  remainder  of 
the  canal,  and  is  enclosed  in  the  corpus  spongiosum. 
It  varies  in  its  calibre  at  its  different  parts,  being 
dilated  posteriorly,  forming  the  bulbous  portion ;  and 
also  near  the  meatus,  foruung  the  fossa  navicularis. 
On  transverse  section  the  canal  forms  a  transverse  slit, 
excepting  in  the  glans  where  the  slit  is  vertical. 
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The  mucous  membrane  of  the  urethra  is  beset  with 
small  mucous  glands,  known  as  the  glands  of  Littre, 
aud  larger  follicles  called  lacuna'. 

The  openings  of  these  recesses  are  turned  forwards, 
and  they  lie  mostly  ou  the  floor  of  the  urethra,  especially 
in  the  bulbous  portion.  One  large  recess,  however,  tlie 
lacuna  viaijna,  lies  in  the  roof  of  the  fossa  navicularis. 
This  lacuna  should  be  avoided  in  passing  a  catheter. 

The  ducts  of  Cowper's  glands  open  into  the  bulbous 
portion. 

Muscular  Tissue  of  the  Urethra. —  Outside  the 
mucous  membrane  of  the  urethra,  as  shown  by 
Hancock  and  Kcilliker,  is  a  layer  of  muscular  tissue, 
which  is  most  abundant  in  the  membranous  portion. 
From  some  local  or  reflex  irritation,  this  tissue  may 
undergo  contraction,  causing  a  spasmodic  stricture. 

The  narrowest  part  of  the  urethra  is  at  the  meatus. 
Consec|uently,  if  an  instrument  enter  into  the  meatus 
it  should,  in  the  absence  of  a  stricture,  readily  pass 
into  the  bladder.  The  next  narrowest  part  is  the 
membranous  portion,  while  the  bulbous  and  prostatic 
portions  are  somewhat  dilated. 

Onjaiiic  sirichircs  occur  most  fre(|ucntly  in  the 
spougy  portion,  just  in  front  of  the  triangular  liga- 
ment. It  is  well  to  notice  that  in  the  erect  p{)sture 
this  ])art  is  dependent,  and  foi'uis  a  "well"  between 
the  spongy  and  membranous  portions  in  which  dis- 
charges may  accumulate  and  cause  irritation.  Orgairic 
strictures  are  occasionally  found  near  the  meatus,  l)ut 
never  in  tlie  [)rostatic  portion.  In  the  meniljranous 
portion  (jrganie  stricture  is  extremely  rare,  and  when 
present,  is  almost  invariably  of  traumatic  origin. 
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THE  RECTUM. 

The  rectum  extends  from  the  left  sacro-ihac  arti- 
culation to  the  anus.  At  first  it  is  directed  obliquely 
downwards,  and  from  left  to  right,  so  as  to  gain  the 
middle  of  the  sacrum.  It  is  then  continued  do\\Tiwards 
and  forwards  in  the  middle  line  as  far  as  the  tip  of 
the  coccyx,  where  it  bends  downwards  and  backwards 
towards  the  anus.  This  bend,  which  is  formed  at 
the  junction  of  the  second  and  third  portions  of  the 
rectum,  lies  immediately  behind  the  prostate.  Above 
this  bend  the  rectum'  is  in  relation  to  the  base  of  the 
bladder  in  the  male,  and  in  the  female  is  in  contact 
with  the  vagina  and  cervix  uteri. 

If  the  finger  be  passed  into  the  rectum  in  the  male, 
and  directed  upwards  towards  the  pubis,  the  prostate 
is  readily  felt,  and  abscesses  or  enlargements  of  the 
gland  detected.  If  the  finger  be  directed  slightly 
backwards  behind  the  prostate,  the  base  of  the  bladder 
is  felt,  and  the  detection  or  dislodgement  of  a  vesical 
calculus  is  facilitated. 

By  slipping  the  finger  downwards  and  forwards, 
below  the  prostate,  it  is  brought  into  relation  with 
the  membranous  portion  of  the  urethra,  and  in  this 
position  it  may  assist  in  the  passage  of  a  catheter  into 
the  bladder  in  cases  of  difiiculty. 

That  portion  of  the  rectum,  which  is  in  contact 
anteriorly  with  the  bladder,  rests  directly  against  the 
sacrum  and  coccyx ;  and  I  have  recently  seen  the 
lower  part  of  the  sacrum  removed  in  order  to  enable 
the  iSurgeon  to  reach  a  tumour  of  this  part  of  the  gut. 
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Relations  of  the  Rectum  to  Peritoneum. —The 
upper  portion  of  the  rectum  is  completely  invested 
by  peritoneum,  but  in  its  second  part  it  is  gradually 
uncovered — the  peritoneum  leaving  it  first  on  its  pos- 
terior aspect,  then  at  the  sides,  and  lastly  anteriorly, 
to  be  reflected  on  to  the  fundus  of  the  bladder,  forming 
the  recto-vesical  pouch.  In  the  female  it  is  reflected 
on  to  the  vagina  and  uterus,  forming  the  recto-vaginal 
pouch,  or  pouch  of  Douglas. 

The  distance  of  the  recto-vesical  pouch  from  the 
anus  is  about  two  and  a  half  inches  if  the  bladder 
is  empty,  and  about  an  additional  inch  when  it  is 
distended  (Cripps).  In  the  female  the  distance  of  the 
recto-vaginal  pouch  from  the  anus  is  a  little  greater. 

In  the  male  the  peritoneum  descends  to  about  an 
inch  or  more  from  the  prostate — a  point  which  should 
be  remembered  in  the  operation  of  excision  of  the 
rectum,  lest  the  peritoneum  be  wounded  —  a  very 
serious  though  not  necessarily  fatal  accident.  This  is 
most  likely  to  happen  in  removing  the  anterior  wall 
of  the  rectum,  as  the  peritoneum  descends  lower  on 
the  anterior  than  on  the  posterior  wall  of  the  gut. 

Lumen  of  the  Rectum. — At  its  upper  part  the  lumen 
of  the  rectum  is  rather  smaller  than  that  of  the  sigmoid 
flexure,  but  a  little  above  the  anus,  where  the  rectum 
lies  in  front  of  the  lower  part  of  the  sacrum,  the  tube 
becomes  greatly  dilated,  and  in  tliis  av/'imJhi.  consider- 
able ftecal  accumulations  may  lodge. 

jS'ear  its  termination  at  tlie  anus,  the  rectum  fdrnis, 
for  an  inch  or  so,  merely  a  potential  channel  ca,]iab]o 
of  dilatation  during  defjecation.  Tiiis  is  called  by 
Symington  the  cmal  canal. 
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Mucous  Membrane  of  the  Rectum.— The  mucous 
membrane  of  the  rectum  is  very  lax  and  thrown  into 
numerous  folds,  Avhich  are  for  the  most  part  eifaced  by 
distension  of  the  gut. 

Near  the  anus  these  folds  are  longitudinal,  and  appear 
to  be  due  to  contraction  of  the  sphincter  muscles. 

Higher  up  transverse  or  oblique  folds  are  found, 
which  have  been  described  by  Houston.  The  lowest 
of  these  projects  from  the  upper  and  fore  part  of  the 
rectum  near  the  prostate,  and  this  may  impede  the 
introduction  of  instruments  into  the  rectum. 


VEINS   OF   THE  RECTUM. 

Haemorrhoids. — The  veins  of  the  rectum  are  peculiar 
in  their  arrangement,  and  show  a  marked  predisposition 
to  the  development  of  a  varicose  condition. 

Near  the  anus  the  veins  lie  in  a  loose  areolar  tissue 
between  the  muscular  layer  and  the  muco- cutaneous 
surface,  and  here  they  form  a  close  plexus  of  tortuous 
vessels  in  which  transverse  branches  are  of  large  size. 

In  this,  as  in  all  other  similar  plexuses,  there  is  a 
tendency  for  tbe  blood  to  circulate  slowly  ;  and  this 
tendency  is  increased  by  the  dependent  position  of 
the  part  and  by  the  absence  of  valves  in  the  veins 
above — viz.,  superior  hemorrhoidal  and  portal  system 
of  yeins— so  that  the  whole  length  of  the  portal  system 
may  exert  a  pressure  on  the  hasmorrhoidal  veins,  and 
any  congestion  in  that  system  due  to  hepatic  or  to 
intestinal  causes  must  interfere  Avith  the  circulation  in 
these  tenuinal  radicles. 

It  has  been  mentioned  that  the  dilated  or  ampullary 
portion  of  the  rectum  is  frequently  distended  with 
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fecal  contents.  This  distension  of  the  walls  of  the 
rectum  materially  retards  the  flow  in  the  veins,  and 
thus  favours  the  production  of  varicosity ;  while  the 
very  act  of  deftecation  would,  under  such  conditions, 
seem  to  produce  a  backward  flow  in  the  veins  towards 
the  very  verge  of  the  anus ;  and  the  veins,  being  un- 
supported on  tlieir  mucous  surfaces,  would  bulge  towards 
the  lumen  of  the  gut.  Some  of  the  veins  of  the  rectum 
convey  l^lood  into  the  systemic  veins  through  the  pudic 
and  internal  iliac  veins.  This  communication  may  serve 
to  minimise  some  of  the  tendencies  mentioned  above  3 
though  by  some  it  is  regarded  as  favouring  varicosity. 

MALFORMATIONS  OF  THE  RECTUM 
AND  ANUS. 

The  anus  may  be  completely  absent,  with  the  rectum 
terminating  in  a  kind  of  cul-de-sac,  or  the  anus  may 
Ijc  merely  closed  by  a  thin  septum.  In  some  cases 
the  anus  is  normal,  but  the  rectum  is  occluded  by  a 
membranous  septum  about  an  inch  above  the  anal 
aperture.  Sometimes  the  anus  is  perfectly  formed 
while  the  rectum  is  absent,  or  both  rectum  and  anus 
may  be  entirely  wanting. 

In  rare  cases  the  anus  is  absent,  and  the  rectum 
ojjens  into  a  neighbouring  canal,  bladder,  urethra,  or 
vayina. 

Those  finninalniis  eases  arc  easily  explained  l)y  rel'eviiii.n;  t(i 
the  development  oi'  the  n'ctnni  and  a,nus.  The  anns  is  I'di  ined 
by  an  invagination  of  the  e[)il)last  which  meets  the  downward 
growing  gut — the  intervening  septum  being  gradually  aJisorbed. 
At  hrst,  the  rectum  comnuuiieates  with  the  uro-geinta.l  sinus, 
but  is  afterwards  seiiaratod  by  a  se|)tuni.  A  failure  of  any  of 
the.sc  processes  will  account  for  the  above  abnormalities. 
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ISCHIO-RECTAL  FOSS^. 

The  ischio -rectal  fossas  lie  one  on  each  side  of  the 
rectum,  between  it  and  the  ischium. 

Each  fossa  is  somewhat  wedge-shaped  with  its  apex 
upwards,  and  is  bounded  externally  by  the  obturator 
internus  muscle  with  the  parietal  layer  of  pelvic  fascia, 
which  is  prolonged  downwards  to  the  tuber  ischii,  and 
in  which  the  pudic  vessels  and  nerves  are  contained. 

Iiiternallij,  it  is  bounded  by  the  levator  ani  and 
anal  fascia,  which,  if  traced  upwards,  are  found  to 
become  attached  to  the  outer  wall  at  the  apex  of  the 
space,  the  fossa  being  thus  shut  ofi'  from  the  cavity 
of  the  pelvis. 

In  front  are  the  transversus  perinei  muscle  and 
the  posterior  border  of  the  triangular  ligament ;  and 
2iusteriorlij  the  space  is  limited  by  the  gluteus  maximus 
and  the  great  sacro-sciatic  ligament. 

Iiifcriorly,  the  space  is  closed  in  by  the  integument. 
The  fossa  is  filled  up  by  loose  fat,  and  is  crossed  by  the 
inferior  hasmorrhoidal  vessels  and  nerves,  which  pass 
inwards  to  the  rectum. 

Ischio- Rectal  Abscess. — Abscess  formation  in  the 
ischio-rectal  fossa  is  not  uncommon,  and  wlicn  it 
occurs  is  very  apt  to  burrow  deeply  in  the  loose  fat 
of  the  space.  Such  an  abscess  may  burst  in  one  or  in 
tAvo  directions — thus,  it  may  discharge  itself  through 
the  skin  or  into  the  rectum,  or  in  lioth  ways. 

If  the  abscess  burst  through  the  skin  only,  a  hlhul 
external  fidula  is  formed.  If  it  open  into  the  bowel 
only,  a  Uind  lutenK/l  JisfuJa  is  formed.     If  it  open 
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in  both  directions,  leaving  a  cliannel  from  tlie  surface 
of  the  skin  into  the  rectum,  it  then  forms  a  compleie 
fid  id  a  in  ano. 

The  internal  opening  of  a  fistula  is  usually  situated 
just  above  the  sphincter  muscle — i.e.,  within  an  inch 
of  the  anus — as  the  abscess  is  prevented  by  the 
levator  ani  from  opening  into  the  rectum  at  a  higher 
level ;  and  the  pus  finds  its  way  to  the  mucous  sur- 
face by  burrowing  between  the  levator  ani  and  the 
sphincter — i.e.,  in  those  cases  of  fistula  due  to  ischio- 
rectal abscess. 

ANTERIOR  PART  OF  MALE  PERINEUM. 

The  posterior  part  of  the  perineum  includes  the  anus 
and  ischio-rcctal  fossa\  The  anterior  part  consists  of 
a  triangle,  bounded  behind  by  a  line  drawn  between 
the  ischial  tuberosities,  and  having  its  apex  at  the 
pubic  symphysis. 

The  most  important  structure  in  this  triangle  is  the 
bulbous  portion  of  the  urethra,  which  lies  here  on  the 
anterior  or  superficial  surface  of  the  triangular  ligament. 
The  more  important  structures  met  with  in  the  anterior 
jiart  of  the  perineum  arc  here  named  in  their  order,  from 
the  skin  towards  the  pelvic  cavity; — 

Superficial  fascia,  two  layei's. 

Bulb,  with  superficial  perineal  muscles  (accelerator 
urime,  erector  penis,  and  transversus  perinei). 

Triangular  ligament  (anterior  layer). 

Membranous  part  of  uretlir.i,  with  the  compressor 
urethrte  muschj,  pudic  artery,  and  Cowpcr's  glands. 

Posterior  layer  of  triangular  ligament  (consisting  of 
pelvic  fascia),  levator  ani,  and  capsule  of  prostate. 

I 
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SUPERFICIAL  PERINEAL  FASCIA. 

This  consists  of  two  layers,  of  which  the  superficial 
layer  is  unimportant. 

The         %er  ot  fascia  of  CoU.es  has  certain  definite 
and  important  attachments.   Posteriorly,  it  winds  round 
the  transversus  perinei  to  be  attached  to  the  posterior 
border  of  the  triangular  ligament.    At  the  sides  it  is 
attached  to  the  rami  of  the  pubes  and  ischium.  In 
front,  this  fascia  is  continuous  with  the  dartos  tissue 
of  the  scrotum  and  the  subcutaneous  tissue  of  the 
root  of  the  penis  and  anterior  abdominal  wall.    It  will 
thus  be  understood  how  urine,  extravasated  beneath 
this  fascia,  is  prevented  from  passing  backwards  and 
reaching  the  ischio-rectal  fossfe  by  the  attachment  of  the 
fascia  to  the  posterior  border  of  the  triangular  ligament. 
It  is  prevented  from  passing  down  the^  inner  side  of 
the  tliigh  by  the  attachment  of  fascia  to  the  rami  of 
the  pubes  and  ischium.    It  therefore  travels  forwards 
through  the  subcutaneous  tissue  of  the  scrotum  and 
penis  to  the  anterior  abdominal  wall,  and  is  moreover 
prevented  from  passing  down  on  to  the  front  of  the 
thigh  by  the  attachment  of  the  superficial  fascia  to  the 
fascia  lata,  just  below  Poupart's  ligament. 


THE  TRIANGULAR  LIGAMENT. 

The  triangular  ligament  consists  of  two  layers,  wliicli 
enclose  between  them  an  aponeurotic  space,  tlirongh 
which  the  membranous  portion  of  the  uretlira  passes. 

The  anterior  layer  oftlie  friam/ular  llijament  is  a  firm, 
tougli  membrane,  having  its  apex  directed  upwards  and 
forwards  to  be  attached  to  tlio  sub-pubic  ligamcjit. 
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Its  sides  arc  attached  to  tho  rami  of  the  pubes  and 
ischium,  and  its  base  is  directed  backwards  towards  tho 
rectum.  To  its  base  the  deep  layer  of  the  superficial 
fascia  and  the  posterior  layer  of  the  triangular  ligament 
are  attached. 

About  an  inch  below  the  pubis  the  triangular  liga- 
ment is  pierced  by  the  nrethra,  and  between  the  urethra 
and  the  pubis  the  dorsal  vein  passes  through  so  as  to 
reach  the  prostatic  plexns.  On  each  side  of  the  dorsal 
vein  the  dorsal  artery  and  nerve  pierce  the  ligament. 

The  posterior  layer  of  the  triangular  ligament  is 
derived  from  the  pelvic  fascia,  and  is  attached  to  the 
posterior  margin  of  the  anterior  layer,  thus  enclosing 
an  aponeurotic  space,  through  which,  as  previously 
mentioned,  the  membranous  urethra  passes.  In  this 
space  are  also  contained  the  pudic  artery  and  nerve, 
Cowper's  glands,  the  dorsal  vein  of  the  penis,  and  the 
compressor  urethrte. 

EXTRAVASATION  OF  URINE. 

Extravasation  of  urine  is  usually  due  to  rupture  of 
tho  dilated  portion  of  the  urethra  behind  a  stricture, 
though  in  some  cases  it  is  due  to  a  peri-urethral  abscess 
opening  into  the  urethra,  and  the  subsequent  escape  of 
nrine  into  the  abscess  cavity. 

Extravasation  of  urine  may  occur  in  one  of  three 
.situations — behind  tlic  triangular  ligament,  between  its 
layers,  or  in  front  of  the  ligament. 

Extravasation  hehind  the  triangular  ligarneid,  is  very 
rare.  "VVlion  it  occurs  the  urine  finds  its  way  towards 
the  bast!  of  tlie  Ijladder  and  rectum,  a,u(l  if  not  rapidly 
fatal  may  ffjllow  the  rectum  to  tlic.  postci'ior  part  of  tho 
perineum. 
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Extravasation  iehveen  the  layers  of  the  trianrjular 
ligament,  due  to  rupture  of  the  memlDranous  urethra, 
is  the  most  common  form.  Here  the  urine  is  at  first 
confined  hetween  the  layers  of  the  ligament,  but  after- 
wards finds  its  way  through  the  anterior  layer,  Avhere 
it  is  perforated  by  the  urethra,  and  thus  reaches  the 
pouch  bounded  superficially  by  the  deep  layer  of  the 
superficial  fascia,  and  follows  the  course  taken  by  urine 
extravasated  into  that  space,  in  front  of  the  triangular 
ligament. 

Extravasation  in  front  of  the  triangular  ligament 
has  been  previously  described  (page  114).  The  urine 
is  prevented  from  passing  into  the  ischio-rectal  fossa3, 
and  down  the  thigh,  by  the  attachments  of  the  deep 
layer  of  the  superficial  fascia.  It  therefore  extends 
forwards  beneath  the  superficial  fascia  of  the  scrotum 
and  penis  to  the  front  of  the  abdomen. 

LITHOTOMY. 

Lateral  Lithotomy.— In  the  first  incision,  which 
commences  about  one  and  a  half  inches  in  front  of 
the  anus,  and  extends  to  a  point  a  third  nearer  the 
ischial  tuberosity  than  the  anus,  the  following  are  the 
more  important  structures  divided: — Skin,  superficial 
fascia,  transversus  perinei  muscle  and  artery,  super- 
ficial perineal  artery,  posterior  border  of  the  triangular 
ligament,  and  inferior  hreraorrhoidal  vessels. 

As  the  knife  is  passed  along  the  groove  in  the  staff 
into  the  bladder  the  following  structures  arc  divided  :— 
Membranous  urethra,  compressor  urethra-  muscle,  the 
posterior  layer  of  the  triangular  ligament,  left  lobo  of 
the  prostate,  and  the  prostatic  urethra. 
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ACCIDENTS  THAT  MAY  OCCUR  DURING 
LATERAL  LITHOTOMY. 

1.  Haemorrhage. — This  may  occur  from  tlie  super- 
tichil  vessels  above  named,  from  the  artery  to  the  bulb 
or  pudic  artery,  or  from  the  prostatic  plexus  of  veins. 
The  artery  to  the  bulb  may  be  injured  if  the  incision 
be  commenced  too  far  forwards,  or  if  its  distribution 
be  abnormaL  Tlio  pudic  artery  lies  under  cover  of 
the  ramus  of  the  ischium,  and  can  hardly  be  wounded 
unless  tlio  knife  be  lateralised  too  much. 

2.  Wound  of  the  Bulb.  —  The  bulb  is  small  in 
children,  but  in  adults,  and  especially  in  old  age, 
it  becomes  enlarged,  and  in  many  cases  overlaps  the 
membranous  urethra,  so  that  this  can  scarcely  be  opened 
without  wounding  the  bulb. 

3.  Wound  of  the  Rectum. — The  rectum  may  be 
wounded  if  over-distended,  or  if  the  knife  be  carried 
too  far  back,  or  its  edge  turned  inwards.  "Wound 
of  the  posterior  part  of  the  bladder  and  pelvic  fascia 
is  rare. 

LATERAL  LITHOTOMY  IN  CHILDREN. 

In  children  it  should  be  borne  in  mind  that — 

(1)  the  bladder  lies  liigh,  being  rather  in  the  abdomen 
llian  in  the;  pelvis,  so  that  the  point  of  the  knil'e  lias  to  be 
raised  in  tlie  deep  incision  in  order  to  enter  tlie  bladder; 

(2)  the  pelvis  is  narrower;  and  (3)  the  prostate  is  small 
and  almost  rudimentary,  so  that  the  deep  incisicni  has  to 
pass  into  the  neck  of  the  bladder. 


lis  SURGICAL  ANATOMY. 

MEDIAN  LITHOTOMY. 

Ill  median  lithotomy  an  incision  is  made  from  a 
point  just  in  front  of  the  anus,  forwards  for  about  an 
inch  and  a  half. 

The  parts  divided  are — Skin  and  superficial  fascia, 
external  sphincter,  posterior  border  of  the  triangular 
ligament,  membranous  urethra,  and  compressor  urethrse 
muscle. 

It  will  be  noticed  that  the  parts  divided  differ 
materially  from  those  in  lateral  lithotomy— as  no 
vessels  are  divided,  and  consequently  the  hiemorrhage 
is  very  much  less — and  that  the  prostate  is  dilated  by 
the  finger,  and  is  not  supposed  to  be  divided  by  the 
knife ;  but  in  children  the  prostate  is  so  rudimentary 
that  some  laceration  of  the  gland  must  occur  before 
the  finger  could  be  introduced  into  the  bladder. 

It  will  readily  be  understood  that  in  median  litho- 
tomy the  rectum  and  bulb  are  in  greater  danger  of  being 
wounded  than  in  the  lateral  operation. 
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SUPERFICIAL  ANATOMY  OF  THE  GROIN 
AND  FRONT  OF  THE  THIGH. 

Tlie  anterior  superior  iliac  spine  and  the  spine  of  the 
pubis,  with  Poupart's  ligament  stretching  hetween  them, 
should  be  felt. 

From  the  spine  of  the  pubis  the  finger  should  be 
passed  upwards  and  outwards,  and  a  depression,  the 
external  abdominal  ring,  will  be  felt.  Through  tliis 
opening  an  inguinal  hernia  emerges. 

The  opening  is  most  easily  reached  by  invaginating 
the  skin  of  the  scrotum  upwards  and  outwards ;  and 
passing  out  through  the  aperture  in  the  male  the 
spermatic  cord  may  be  felt,  having  at  its  posterior  part 
the  hard  cord-like  vas  deferens. 

The  relative  positions  of  the  iliac  spines  of  opposite 
sides  should  be  noticed,  for  though  normally  on  the 
same  level,  in  disease  they  are  frequently  found  on 
dilferent  levels,  due  to  a  tilting  of  the  pelvis ;  and 
this  tilting  may  cause  aj)parcnt  inequalities  in  the 
lengths  of  the  lower  extremities,  which  should  always 
bo  excluded  in  measuring  the  limbs. 

The  pulsations  of  the  femoral  artery  may  1)0  felt 
below  and  a  little  internal  to  the  middle  of  Poupart's 
ligament,  and  in  this  position  the  vessel  may  bo 
compressed. 
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The  great  trochanter  should  be  felt  on  the  outer 
side,  and  its  range  of  movement  on  rotating  the  femur 
carefully  noticed. 

Generally  the  head  of  the  femur  cannot  be  felt,  but 
in  thin  subjects  its  movements  may  be  recognised  by 
extending  and  rotating  the  limb  outwards.  The  same 
movements  bring  the  lesser  trochanter  forwards,  but 
excepting  in  thin  subjects  this  process  cannot  be  felt. 

On  the  front  of  the  thigh  the  c{uadriceps  extensor 
forms  a  fleshy  mass,  having  the  rectus  femoris  in  the 
middle,  and  the  vasti  on  each  side.  The  prominence 
formed  by  the  vastus  internus  is  well  marked,  and 
extends  almost  as  far  as  the  knee. 

On  the  inner  side  of  the  thigh  the  adductors  are 
prominent.  If  traced  upwards,  the  tendon  of  the 
adductor  longus  may  be  followed  to  the  Irout  of  the 
pubis ;  and  inl'eriorly  tlie  tendon  of  the  adductor 
magnus  may  be  traced  to  the  adductor  tubercle  on 
the  femur.  In  front  of  this  tendon  the  anastomotica 
artery  runs  downwards ;  and  just  above  tiie  adductor 
tubercle  the  superior  internal  articular  artery  winds 
round  the  femur.  These  points  should  be  remembered 
in  performing  osteotomy  of  the  femur  by  MacEwen's 
method. 

On  the  outer  side  of  the  thigh  the  ilio-tibial  band 
may  be  felt.  It  extends  from  the  iliac  crest  to  the  outer 
tuberosity  of  the  tibia,  and  into  this  band  the  gluteus 
maximus  and  tensor  fasciae  femoris  are  inserted. 

LYMPHATIC  GLANDS  OF  THE  GROIN. 

The  lymphatic  glands  in  this  region  consist  of  two 
sets — vertical  and  oblique. 
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The  vertical  group  of  glauds  lie  supcrMcial  to  the 
femoral  artery,  and  receive  the  lymphatics  of  the  lower 
extremity. 

The  oblique  set  of  glands  lie  below  and  parallel  to 
Poupart's  ligament,  and  receive  the  lymphatics  from 
the  superficial  structures  of  the  penis  and  scrotum, 
together  with  a  few  from  the  front  of  the  abdomen 
and  gluteal  region. 

Tlie  lymphatic  vessels  of  the  lower  extremity  form 
two  main  groups,  which  accompany  the  internal  and 
external  saphenous  veins. 

The  above  glands  may  become  enlarged,  or  inflamed, 
due  to  septic  absorption  from  the  genitals  or  lower 
extremity;  and  it  is  usually  pointed  out  that  the 
oblique  or  vertical  set  are  involved  according  as  to 
whether  the  genitals  or  the  extremity  are  the  source 
of  infection,  but,  due  to  the  frequent  communications 
between  the  two  sets,  this  difl'erentiation  is  not  always 
borne  out  clinically. 

Superficial  Fascia.— In  the  groin  the  superficial 
fascia  consists  of  two  layers.  The  superficial  layer  is 
fatty,  and  frequently  tlie  starting  place  of  fatty  tumours. 
The  deep  layer  is  membranous  aiul  is  lirndy  attached 
to  the  fascia  lata  just  below  Poupart's  ligament,  and 
thus  hinders  the  passage  of  superficial  collections  of 
pus,  or  other  Ihiids,  from  passing  down  the  thigh  from 
the  front  of  tiic  abdomen. 

Fascia  Lata. —  i  lie  fascia  lata  is  attaclied  above  to 
tlie  pubis,  Poupart's  ligament,  and  the  iliac  crest. 
Externally,  it  is  much  thickened  and  forms  the  ilio- 
libial  band.  The  fascia  is  interrupted  at  the  saphenous 
opening. 
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This  deep  fascia  lias  a  marked  influence  on  the 
course  of  pus  beneath  it,  and  may  cause  an  abscess  to 
travel  a  long  distance  down  the  limb  before  reaching 
the  surface. 

THE   SAPHENOUS  OPENING. 

This  is  an  opening  in  the  fascia  lata  just  below  the 
inner  extremity  of  Poupart's  ligament,  which  transmits 
the  long  saphenous  vein  and  the  lymphatics  of  the 
lower  extremity.  Its  inner  margin  is  thin  and  formed 
by  the  fascia  covering  the  pectineus. 

The  outer  margin  is  thick  and  sickle-shaped,  and 
hence  called  the  falciform  margin,  ox  XJ'i'ocess  of  Burns. 
The  superior  cornu  of  this  margin  is  prolonged  up- 
wards, as  Hey's  ligament,  to  be  attached  to  Gimbernat's 
ligament. 

The  opening  is  covered  by  the  cribriform  fascia, 
which  is  derived  from  the  deep  layer  of  the  superlicial 
fascia,  as  it  stretches  across  the  opening. 

The  cribriform  fascia  is  pierced  by  the  lympliatics 
and  the  long  saphenous  vein,  aud  it  forms  one  of 
the  coverings  of  a  femoral  hernia,  which  reaches  the 
surface  through  this  opening. 

FEMORAL  SHEATH. 

The  above  sheath  encloses  the  femoral  vessels  and 
lymphatics  in  Scarpa's  triangle,  and  is  formed  by 
prolongations  of  the  fasciie  of  the  abdomen  on  the 
vessels— its  anterior  layer  being  formed  by  the  fascia 
transversalis,  which  lines  the  anterior  abdominal  wall, 
and  its  posterior  layer  is  formed  by  tlic  iliac  i'ascia, 
which  covers  the  psoas  and  iliacus.     The  sheath  is 
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divided  by  tliin  septa  into  three  compartments.  The 
outer  compartment  contains  the  femoral  artery,  the 
middle  contains  the  femoral  vein,  and  the  internal 
compartment  is  occupied  by  the  lymphatics. 

This  inner  compartment  of  the  femoral  sheath  is  the 
cruml  canal,  and  extends  from  the  saphenous  opening 
to  Poupart's  ligament  j  the  upper  part  of  this  canal, 
as  it  lies  beneath  Poupart's  ligament,  being  the  crural 
oi:  femoml  ring. 

Into  the  crural  ring  a  small  portion  of  the  extra- 
peritoneal fat  projects.  This  is  the  septum  crurale, 
which  separates  the  crural  canal  from  the  abdominal 
cavity. 

CRURAL   OR   FEMORAL  RING. 

The  ring  lies  beneath  the  inner  extremity  of  Poupart's 
ligament,  and  has  the  following  boundaries  : — 
In  front,  Poupart's  ligament. 
Behind,  Pectineus  and  fascia  covering  it. 
Internalhj,  Gimbernat's  ligament. 
Ejiterncdlij,  Pemoral  vein  and  septum  of  sheath. 

FEMORAL  HERNIA. 

A  femoral  hernia  projects  through  the  femoral  ring 
and  crural  canal,  and  reaches  tlie  surface  by  passing 
through  the  saphenous  openiug.  Having  reached  tlie 
subcutaneous  surface,  a  femoral  hernia  tends  to  mount 
up  over  or  in  a  line  with  Pou[)art's  ligament,  where 
it  may  simulate  an  inguinal  hernia;  ljut  the  relation 
of  tlic  neck  of  the  sac  to  Poupart's  ligament  is  suffi- 
cient to  dill'erentiate  the  two  forms,  the  neclc  being 
above  in  the  inguinal  but  below  in  the  femoral  form  of 
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hernia.  The  rehition  of  the  ueck  of  the  sac  to  the  spine 
of  the  23ubis  (which  can  always  be  felt)  is  a  valuable 
diagnostic  point.  The  spine  is  to  the  outer  side  of  an 
inguinal,  but  to  the  inner  side  of  a  femoral,  hernia. 

The  sac  of  a  femoral  hernia,  as  it  passes  through 
the  femoral  ring,  has  important  relations.  The  deep 
epigastric  artery  lies  above  and  to  its  outer  side.  The 
femoral  vein  is  separated  merely  by  a  septum  of  the 
sheath.  The  spermatic  cord  in  the  male,  and  round 
ligament  in  the  female,  are  almost  iiumediately  over 
it.  The  obturator  artery,  when  it  comes  off  in  the 
normal  manner  from  the  internal  iliac  artery,  does  not 
come  into  relation  with  tlie  neck  of  the  sac ;  but  when 
it  arises,  as  it  occasionally  does,  from  the  epigastric, 
external  iliac,  or  femoral  arteries,  it  crosses  inwards  in 
close  relation  to  the  femoral  ring,  and  may  be  exposed  to 
the  risk  of  being  wounded  in  dividing  the  constriction 
around  a  strangulated  femoral  hernia.  The  stricture  is 
usually  caused  by  the  sharp  edge  of  Gimberuat's  liga- 
ment, which  lies  on  the  inner  side  of  the  crural  ring, 
and  has  to  be  divided  by  incising  inwards.  Fortuiurtely 
the  abnormal  obturator  artery  very  rarely  passes  round 
the  inner  side  of  the  crural  ring,  but  dips  downwards 
on  its  outer  side,  and  is  thus  protected. 

Coverings  of  a  Femoral  Hernia.— On  its  Avay  to 
the  surface  a  femoral  hernia  receives  the  followin 
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FEMORAL  ARTERY. 

The  femoral  artery  extends  from  Ponpart's  ligament 
to  the  opening  in  the  adductor  magnus,  and  its  course 
may  be  indicated  by  a  line  drawn  from  a  point  mid- 
way between  the  anterior  superior  spine  and  the  pubic 
symphysis  to  the  inner  condyle  of  the  femur,  the  thigh 
having  been  previously  flexed,  abducted,  and  rotated 
outwards. 

The  artery  is  divided  into  two  parts — that  in  Scarpa's 
triangle,  and  that  in  Hunter's  canal. 

Femoral  Artery  in  Scarpa's  Triangle.— In  Scarpa's 
triangle  the  artery  is  superficial,  and  merely  covered  by 
skin  and  fascia. 

Eelations. 
Skin  and  fascia. 
Superficial  veins. 
Internal  cutaneous  nerve. 


Internally. 
Femoral  vein. 


Externally. 
Anterior  crural  nerve. 


Psoas,  pectineus. 
Adductors  longus  and  brevis. 
Profunda  artery  and  vein. 
Femoral  vein. 

Femoral  Artery  in  Hunter's  Canal.— Hunter's  canal 
is  an  inter-muscular  space  beneath  the  sartorius,  through 
wliicli  the  lower  part  of  the  femoral  artery  passes. 

Tlie  canal  is  bounded  externally  by  the  vastus 
internus ;  internally  and  posteriorly  by  the  adductors ; 
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and  is  roofed  over  by  a  layer  of  iascia,  which  extends 
from  the  adductors  to  the  vastus  internus,  and  on  wliich 
the  sartorius  rests. 

The  canal  contains  the  femoral  artery  and  vein,  and 
the  long  saphenous  nerve — the  nerve  being  superficial 
to,  and  the  vein  beneath,  the  artery. 


cinrtorius,  lying  ou  the  roof  of 
the  Caiml. 

Long  Siipheiious  Nerre. 

Adductor  Slagnus,  formint:  the 
inner  bouudaly  of  the  Caiiiil. 
Feinor.'U  Vein. 


Branches  of  the  Femoral  Artery. — Besides  a  few 
superficial  branches,  the  femoral  artery  gives  off  the 
large  profunda  branch,  which  usually  arises  about  one 
and  a  half  inches  below  Poupart's  ligament.  The  part 
of  the  femoral  above  the  origin  of  the  profunda  branch 
is  frequently  spoken  of  as  the  common  femoral. 

The  ■profunda  artery  is  given  off  from  the  outer  side 
of  the  femoral  artery ;  it  then  winds  inwards  beneath 
that  artery,  and  is  separated  from  it  by  the  adductor 
longus.  By  means  of  its  circumflex  and  perforating 
branches  it  forms  a  long  anastomosing  chain,  which 
extends  from  the  gluteal  region  to  the  popliteal  space. 
This  anastomosis  connects  the  internal  iliac  with  the 
popliteal  artery. 

The  upper  part  of  the  femoral  artery  may  be  the  scat 
of  aneurism.  Several  causes  have  been  mentioned  as 
predisposing  to  aneurism  of  tliis  vessel: — (1)  Super- 
ficial position  and  exposure  to  injury;  (2)  proximity 
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to  the  liip  joint,  and  its  frequent  movements  ;  (3)  local 
increase  of  vascular  tension  where  the  large  profunda 
artery  is  given  off. 

Ligature  of  Femoral  Artery. — Although  the  femoral 
artery  lies  quite  superficially  just  below  Poupart's  liga- 
ment, it  is  hardly  ever  tied  in  this  situation,  due  to  the 
number  of  small  branches  given  olf  from  the  artery 
itself — viz.,  superficial  epigastric,  circumflex  iliac,  and 
external  pudic,  and  also  due  to  the  close  proximity 
of  the  profunda  and  of  the  branches  of  the  external 
iliac  (deep  epigastric  and  deep  circumflex  iliac),  which 
would  interfere  with  the  proper  plugging  of  the  vessel 
by  blood  clot. 

The  vessel  is  tied  at  the  apex  of  Scarpa's  triangle  or 
in  Hunter's  canal. 

Ligature  at  the  Apex  of  Scarpa's  Triangle. — An 

incision  is  made  about  four  inches  along  the  line  of  the 
artery  ;  the  skin,  superficial  and  deep  fasciae  are  divided. 
The  sartorius  is  then  turned  outwards,  and  the  artery 
exposed.  The  needle  should  be  passed  close  to  the  artery, 
so  as  not  to  injure  the  vein  which  lies  behind  it. 

Collateral  Circulation. —  (1)  Descending  branch  of 
external  circumflex,  with  superior  external  articular  of 
popliteal;  (2)  muscular  branches  of  profunda,  Avith  those 
of  femoral  and  anastomotica  magna;  (3)  branches  of  pro- 
fumla,  with  superior  muscular  branches  of  popliteal. 

Ligature  in  Hunter's  Canal. — An  incision  four  iuch(\s 
long  is  made  through  skin  and  fascia  a  finger's-breadth 
internal  to  tlie  line  of  the  artery.  The  middle  of  the 
incision  should  correspond  to  the  middle  of  the  thigh. 
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The  sartorins  is  turned  inwards,  and  the  fascia  which 
roofs  over  the  canal  is  opened.  The  long  saphenous 
nerve  is  turned  aside,  and  having  opened  the  sheath  of 
the  arter}^,  the  needle  is  passed  close  to  the  vessel,  lest 
the  vein  which  lies  beneath  the  artery  be  injured. 

The  collateral  circulation  is  similar  to  that  mentioned 
under  ligature  at  the  apex  of  Scarpa's  triangle. 

GLUTEAL  REGION  AND   BACK  OF  THIGH. 

Surface  Anatomy. — The  crest  of  the  ilium,  the  great 
trochanter,  and  the  ischial  tuberosit}^,  are  readily  felt. 
Midway  between  the  tuber  ischii  and  great  trochanter, 
the  great  sciatic  nerve  descends  to  the  thigh. 

The  gluteal  fold  passes  across  the  lower  part  of  the 
buttock,  it  is  most  distinct  in  well-nourished  subjects, 
and  when  the  thigh  is  extended  it  is  transverse  in 
direction.  Muscular  atrophy  and  flexion  of  the  limb 
are  said  to  cause  the  fold  to  become  indistinct. 

A  loss  of  the  gluteal  fold  is  considered  by  some  to 
be  pathognomonic  of  hip  disease,  but  its  disappearance 
in  such  cases  is  probably  due  to  the  muscular  wasting 
and  flexion  which  occur.  Beneath  the  gluteus  uiaximus 
are  two  bursee  which  lie  respectivel}'  over  the  trochanter 
and  tuber  ischii.  These  occasionally  become  enlarged 
or  inflamed. 

Nelaton's  Line. — This  is  a  line  drawn  from  the  an- 
terior superior  iliac  spine  to  the  tuber  ischii.  iS^ormally, 
the  tip  of  the  great  trochanter  just  touches  tiiis  line; 
and  any  marked  deviation  of  the  troclianter  in  an  up- 
ward direction  is  a  certain  sign  of  fracture  of  the  neck 
or  dislocation  of  the  liead  of  the  femur. 
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Bryant's  Triangle.  —  To  form  this  triangle  the 
following  lines  are  drawn  with  the  patient  in  the 
recumbent  posture: — (1)  Dropped  vertically  from  the 
anterior  superior  iliac  spine ;  (2)  at  right  angles  from 
the  above  line  to  the  tip  of  the  great  trochanter ; 
and  (3)  from  the  anterior  superior  iliac  spine  to  the 
great  trochanter. 

Anturior  Superior  Iliac  Spine  # 


GrOeit  Trochanter  9  2 

2  shows  any  upward  displacement  of  the  femur. 

3  shows  any  backward  displacement  of  the  femur. 

Another  method  of  determining  any  upward  dis- 
placement of  the  trochanter  is  that  of  Professor  Chiene. 
Two  straight  metal  bars  are  placed  across  the  body :  one 
over  the  anterior  superior  iliac  spines,  the  other  opposite 
the  trochanters.  jSTormally,  two  such  lines  are  parallel, 
but  if  one  of  the  trochanters  be  on  a  higher  level  than 
the  other,  this  parallelism  is  destroyed. 

If  a  line  be  drawn  from  the  posterior  superior  iliac 
spine  to  the  tuber  ischii  it  will  pass  over  the  spine 
of  the  ischium  and  the  posterior  inferior  iliac  spine. 
The  upper  two  inches  of  this  line  will  be  over  the 
sacro-iliac  articulation,  and  pressure  in  this  situation 
will  cause  pain  in  sacro-iliac  disease. 

E 


130  SURGICAL  ANATOMY. 

The  spine  of  the  ischium  lies  about  four  inches  below 
the  posterior  superior  iliac  spine.  This  corresponds  to 
the  position  of  the  pudic  artery,  which  winds  round  the 
ischial  spine. 

The  sciatic  artery  appears  in  the  buttock  at  the 
junction  of  the  middle  and  lower  thirds  of  the  above 
line. 

The  gluteal  artery  appears  at  a  spot  opposite  the 
junction  of  the  inner  and  middle  thirds  of  a  line 
drawn  from  the  anterior  superior  iliac  spine  to  the 
great  trochanter. 

At  the  back  of  the  thigh  the  fleshy  mass  formed  by 
the  hamstring  muscles  may  be  felt.  These  arise  in 
one  group  from  the  tuber  ischii,  but  separate  below  to 
enclose  the  popliteal  space.  The  biceps  may  be  traced 
to  the  head  of  the  fibula ;  the  semi-membranosus  and 
semi-tendindosus  pass  to  the  inner  tuberosity  and  shaft 
of  the  tibia. 


GREAT  SCIATIC  NERVE. 

This  nerve  appears  in  the  buttock  below  the  pyri- 
formis ;  it  extends  downwards  on  the  surface  of  the 
external  rotator  muscles  of  the  hip  and  adductor 
magnus  to  the  back  of  the  thigh,  and  divides  into  the 
internal  and  external  popliteal  nerves.  It  is  covered 
by  the  gluteus  maximus  and  hamstring  muscles.  As 
it  passes  down  it  lies  midway  between  the  tuber  ischii 
and  great  trochanter. 

Nerve  Stretching.— The  sciatic  nerve  may  be  reached 
by  an  incision  at  the  lower  border  of  the  gluteus 
maximus,  the  nerve  is  found  in  the  inter-muscular 
interval,  between  the  gluteus  maximus  and  the  biceps, 
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and  is  hooked  up  with  the  finger.  The  nerve  has 
also  been  stretched  hj  forcibly  flexing  the  hip  with  the 
knee  in  the  extended  position;  and  it  may  l^e  pointed 
out  that  if  the  knee  be  flexed  and  the  hip  extended  the 
sciatic  nerve  is  flaccid,  while  in  the  reverse  positions,  as 
mentioned  above,  the  nerve  is  tightly  stretched. 

HIP  JOINT. 

The  hip  joint  is  of  great  strength,  due  partly  to  the 
conformation  of  the  bones  (head  of  femur  and  aceta- 
bulum), and  also  to  the  strong  capsular  ligament  with 
its  thickened  bands.  It  should  be  noticed  that  the 
neck  of  the  femur  is  almost  completely  enclosed  within 
the  capsule,  and  that  the  neck  is  covered  by  synovial 
membrane,  so  that  after  intra-capsular  fractures  of  the 
neck  the  ends  of  the  fragments  are  bathed  in  synovial 
fluid,  which  may  interfere  with  the  process  of  repair. 

The  capsule  is  thickened  at  certain  parts  by  special 
bands,  of  which  the  ilio-femoral,  or  Y-shaped  ligament 
is  of  immense  importance,  as  it  usually  remains  entire 
in  all  the  ordinary  forms  of  dislocation  at  the  hip,  and 
determines  the  position  of  the  dislocated  bone  in  a 
marked  manner.  The  thinnest  parts  of  the  capsule 
arc  posteriorly,  and  in  front  on  the  inner  side  of  the 
Y-shaped  ligament ;  in  these  directions  joint  efiusion 
tends  to  show  itself. 

Notice  how  the  bottom  of  the  acetabulum  is  separated 
from  the  pelvic  cavity  merely  by  a  tliin  layer  of  bone. 
This  may  be  perforated  by  the  extension  of  disease 
from  the  joint,  and  the  pelvic  cavity  opened  into  by 
the  burrowing  pus.  In  front  of  the  capsule  is  the 
ilio-psoas  muscle;  this  is  separated  by  a  bursa,  which 
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frequently  communicates  witli  the  joint.  Crossing  the 
posterior  surface  of  the  joint  are  the  external  rotator 
muscles,  gemelli,  pyriformis,  obturator  muscles,  and 
quadratus  femoris. 

It  is  interesting  to  notice  that  the  position  (flexion 
and  eversion)  -which  the  limb  assumes  in  the  early 
stage  of  hip  disease  is  that  into  which  it  would  he 
placed  by  contraction  of  the  above  muscles,  lying  in 
such  close  contact  with  the  capsule. 


DISLOCATION  OF  THE  HIP. 

Of  the  four  common  dislocations  at  the  hip — viz., 
pubic,  obturator,  on  the  dorsum  ilii,  into  the  sciatic 
notch — it  may  be  noticed  that  the  two  former  ones 
are  varieties  of  a  forward  dislocation,  while  the  two 
latter  are  merely  varieties  of  a  backward  dislocation. 

Moreover,  all  dislocations  of  the  hip  are  primarily 
in  a  doionioarcl  direction,  the  rent  in  the  capsule  being 
always  at  its  lower  and  inner  part ;  and  probably  all 
dislocations  occur  when  the  limb  is  in  the  flexed  and 
abducted  position,  as  the  head  of  the  femur  is  then 
directed  towards  the  weak  part  of  the  capsule.  The 
head  of  the  femur  is  in  a  line  with  the  inner  condyle. 
This  should  be  borne  in  mind  in  attempting  to  reduce 
dislocations  by  manipulation. 

Nerve  Supply  of  Hip  Joint— The  nerves  of  the  hip 
joint  are  derived  from  the  lumbar  and  sacral  plexuses, 
through  the  anterior  crural,  obturator,  and  great  sciatic 
nerves ;  and  as  the  knee  is  supplied  by  branches  from 
the  same  nerves,  it  is  easy  to  explain  the  pain  referred 
to  the  knee  in  cases  of  hip  disease. 


Section  through  Femtr  \nu 
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FRACTURES  OF  THE  FEMUR. 

Two  fractures  of  ilie  neck  are  described — intra- 
capsidar  and  extra-capsular.  As  the  capsule  of  the 
joint  is  attached  to  the  anterior  inter-trochanteric  line, 
and  to  the  great  trochanter,  a  jjure  extra-capsular  fracture 
cannot  occur  without  involving  the  great  trochanter  or 
shaft  of  the  femur,  or  perhaps  both. 

In  these  fractures,  if  not  impacted,  the  lower  ex- 
tremity is  everted  by  the  weight  of  the  limb,  which 
naturally  tends  to  roll  outwards,  and  is  shortened  by 
the  glutei,  hamstrings,  iho-psoas,  etc. 

Fracture  of  the  great  trochanter  may  occur,  due  to 
direct  violence.  The  detached  fragment  is  drawn 
upwards  and  backwards  by  the  glutei,  pyriformis, 
obturator  internus,  and  gemelli. 

In  fractures  of  the  shaft  of  the  femur  (upper  and 
middle  thirds),  the  upper  fragment  is  tilted  forwards 
by  the  ilio-psoas,  and  the  lower  fragment  is  drawn 
upwards  behind  it  by  the  hamstrings. 

Fracture  of  the  loioer  end  of  the  femur  {i.e.,  of  the 
shaft  above  the  condyles)  may  cause  injury  to  the 
femoral  artery,  as  it  is  about  to  enter,  or  as  it  lies  in, 
the  popliteal  space. 

In  this  fracture  the  lower  fragment  may  be  drawn 
upwards  by  the  hamstrings,  but  it  should  be  specially 
noticed  that  its  upper  extremity  is  tilted  backwards 
by  the  action  of  the  gastrocnemius,  and  extension  of 
the  limb  usually  increases  the  displacement. 

Fractures  of  the  Patella.— it  should  be  noticed 
that  these  fractures  almost  invariably  involve  the  joint. 
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When  due  to  muscular  action,  as  by  sudden  contraction 
of  the  quadriceps  extensor,  the  fracture  is  transverse ; 
but  if  clue  to  direct  violence,  it  is  starred,  vertical,  or 
oblique.  The  upper  fragment  is  drawn  upwards  by  the 
quadriceps. 

REGION  OF  THE  KNEE. 

Anteriorly  the  patella  lies  quite  superficially.  When 
the  limb  is  extended,  and  the  extensor  muscles  relaxed, 
the  patella  is  very  moveable,  but  if  the  muscles  be  con- 
tracted, the  patella  is  drawn  upwards  and  fixed  against 
the  anterior  surface  of  the  femur. 

From  the  patella  the  ligamentum  patellae  may  be 
traced  to  the  tubercle  of  the  tibia.  Over  the  patella  is 
the  bursa  patellce,  which  is  frequently  enlarged,  forming 
housemaid's  knee.  Beneath  the  ligamentum  patella?  is 
another  bursa ;  when  this  becomes  enlarged  it  assumes 
an  hour-glass  shape,  its  middle  being  pressed  upon  by 
the  ligamentum  patellte. 

The  tuberosities  of  the  tibia  should  be  felt,  and  on 
passing  the  finger  backwards  over  the  external  tuber- 
osity, the  head  of  the  fibula  may  be  felt  on  a  level 
with  the  tubercle  of  the  tibia,  but  towards  the  j^osterior 
surface  of  the  bone. 

The  internal  condyle  of  the  femur  with  its  small  ab- 
ductor tubercle  is  distinct.  Notice  the  small  interval 
between  the  inner  condyle  and  the  tuberosity  of  the 
tibia.  This  corresponds  to  the  line  of  the  knee  joint, 
and  is  readily  distinguished  on  flexing  the  leg. 

On  the  outer  side,  the  external  condyle  is  sub- 
cutaneous, but  not  so  prominent  as  the  internal.  The 
Hio-tibial  band  forms  a  well  marked  prominence,  as  it 
extends  down  to  the  external  tiiberosity  of  the  tibia, 
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I  have  frequently  seen  this  mistaken  (in  certain  posi- 
tions of  the  limb)  for  the  tendon  of  the  biceps,  Avhich 
lies  behind  it,  and  extends  to  the  head  of  the  fibula. 
The  external  popliteal  nerve  lies  just  under  cover  of 
the  biceps,  and  it  may  in  thin  subjects  be  felt  in  this 
position. 

In  performing  tenotomy  of  the  biceps,  care  should 
be  taken  lest  the  nerve  be  injured. 

The  skin  of  the  popliteal  space  is  marked  by  a 
transverse  fold,  or  crease,  which  lies  some  distance 
above  the  level  of  the  knee  joint. 

POPLITEAL  SPACE. 

If  the  knee  be  flexed  the  lateral  boundaries  of  the 
space,  formed  by  the  hamstrings  and  gastrocnemius 
(two  heads)  may  be  readily  felt. 

Boundaries — 

Roof,  skin  and  fascia. 

Floor,  femur,  posterior  ligament,  popliteus. 
Infeniullij,  semi-membranosus,  semi-tendinosus, 
gracilis,  sartorius,  gastrocnemius  (inner  head). 
Externally,  biceps,  gastrocnemius  (outer  head). 

Contents — Popliteal  vessels  and  nerves,  lymphatics, 
articular  branch  of  obturator  nerve,  fat. 

Nerves  of  Space. — The  internal  poplitoal  nerve  lies 
in  the  middle  line  of  the  space  immediately  beneath 
the  deep  fascia. 

The  external  popliteal  neroe  lies  close  to  the  tendon 
of  the  biceps,  and  can  be  felt  from  the  surface  on  tho 
inner  sidu  of  that  tendon. 
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These  nerves  are  sometimes  stretched,  and  are  readily 
reached  by  an  incision  through  the  skin  and  fascia  over 
their  course. 

Popliteal  Artery. — This  vessel  at  its  upper  part  lies 
beneath  the  inner  hamstrings,  but  it  soon  reaches  the 
middle  line  of  the  space  and  disappears  beneath  the 
gastrocnemius  muscle. 

Superficial  to  the  artery  in  the  sj)ace  are  the  internal 
popliteal  nerve  and  the  popliteal  vein — these  structures 
lying  external  to  the  artery  above,  but  internal  to  it  at 
its  lower  part.  The  vein  is  in  close  contact  with  the 
artery,  and  with  difficulty  separable  from  its  coats. 

The  artery  lies  on  the  posterior  siu'faces  of  the  femur 
and  knee  joint.  Due  to  these  deep  relations  of  the 
artery,  care  should  be  taken  in  excising  the  knee  joint 
lest  the  artery  be  Avounded ;  but  as  the  bones  are 
thrust  well  out  of  the  wound,  they  are  removed  from 
the  artery,  which  thus,  with  ordinary  care,  escapes  the 
saw  or  knife. 

Popliteal  Aneurism. — Of  all  arteries  in  the  body, 
excepting  the  aorta,  the  popliteal  is  most  frequently 
the  seat  of  aneurism.  This  is  due  to  its  relation  to 
the  knee  joint,  causing  it  to  be  subjected  to  frequent 
and  extensive  movements ;  also  the  Avant  of  support, 
as  the  artery  lies  in  the  popliteal  space.  Moreover, 
it  is  the  termination  of  a  long  undivided  trunk,  com- 
prising the  external  iliac,  femoral,  and  popliteal  arteries; 
the  trunk  here  divides  into  the  tibial  arteries,  and  this 
division  increases  the  peripheral  resistance  to  the  blood 
flow,  and  thus  acts  as  a  factor  in  the  production  of 
aneurism  by  adding  to  the  local  tension. 
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When  the  aneurism  starts  from  the  deep  surface  of 
the  artery  its  progress  is  slow,  due  to  the  resistance 
offered  by  the  bone,  but  when  it  originates  on  the 
superficial  surface  of  the  artery  its  growth  is  rajpid. 

Aneurism  of  the  popliteal  artery  may,  by  pressure, 
cause  absorption  or  necrosis  of  the  bone,  or  destruction 
of  the  joint. 

Ligature  of  Popliteal  Artery.— An  incision  is  made 
over  the  line  of  the  artery,  and  the  short  saphenous 
vein  which  lies  in  the  superficial  fascia  avoided. 

After  dividing  the  deep  fascia,  the  internal  popliteal 
nerve  must  be  found  and  turned  inwards.  The  popliteal 
vein  is  next  exposed ;  this  is  separated  with  difficulty 
from  the  artery,  which  will  then  come  into  view,  lying 
on  the  posterior  surface  of  the  joint. 

The  artery  may  be  reached  in  its  upper  third  by  an 
incision  immediately  behind  the  tendon  of  the  adductor 
magnus,  opposite  the  lower  third  of  the  shaft  of  the 
femur.  The  sartorius  and  inner  hamstrings  are  turned 
back,  and  beneath  these  the  artery  is  found  lying  close 
to  the  bone. 

Bursas  around  the  Knee.— The  bursa  over  the 
patella  and  that  under  the  ligamentum  patellES  have 
been  already  mentioned  (page  134). 

In  the  ham  numerous  burste  are  found  in  relation  to 
the  several  tendons — viz.,  gastrocnemius,  biceps,  semi- 
membranous, popliteus,  etc.  Of  these,  that  which  lies 
beneath  the  inner  head  of  the  gastrocnemius  is  the  one 
of  greatest  imi)ortance  surgically,  as  it  is  of  large  size 
and  frecpicntly  communicates  with  the  joint  cavity. 
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KNEE  JOINT. 

The  knee  is  the  largest  joint  in  the  body,  and  is  one 
of  the  most  superficial,  and,  so  far  as  the  bones  are 
concerned,  is  one  of  the  weakest  in  the  body,  as  it  has 
no  socket  as  in  the  hip,  and  no  surrounding  processes 
as  in  the  elbow  and  ankle ;  but,  by  virtue  of  its  strong 
ligaments,  it  is  the  strongest  joint  in  the  body,  and  the 
one  least  frequently  dislocated.  The  strength  of  the 
joint  depends  greatly  on  the  crucial  ligaments,  these 
being  alternately  tense  during  flexion  and  extension ; 
they  also  limit  rotation  and  prevent  lateral  displace- 
ments. 

The  movements  of  the  knee  joint  are  flexion  and 
extension,  with  some  rotation  when  in  the  flexed 
position.  Notice  especially,  that  normally  neither 
lateral  movement  or  rotation  are  allowed  when  the 
joint  is  in  the  extended  position,,  as  the  posterior, 
lateral,  and  anterior  crucial  Hgaments  are  tense. 

The  synovial  membrane  of  the  knee  is  the  largest 
in  the  body,  and  is  arranged  in  a  complicated  manner. 
Thus  it  covers  the  intra-articular  ligaments,  forms  folds 
in  the  joint,  is  reflected  on  the  inner  surface  of  the 
capsule,  and  is  prolonged  upwards  as  a  ciU  de  sac 
beneath  the  extensor  tendon. 

If  the  membrane  be  distended  with  fluid,  it  wiU 
bulge  on  each  side  of  the  pateUa  where  the  capsule 
is  thin ;  and  here  the  synovial  sac  comes  nearest  the 

In  relation  to  the  knee  joint  it  should  be  noticed  that, 
while  the  bones  of  the  leg  (tibia  and  fibula)  are  vertical, 
the  femur  is  oblique— the  obliquity  being  greater  in 
the  female  tliaii  in  the  male,  due  to  the  grealei  width 
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of  the  pelvis.  It  is  clue  to  this  obliquity  of  the  femur 
that  dislocation  of  the  patella  is  most  common  in  an 
outward  direction,  and  in  knock-knee  this  obliquity  is 
increased. 

THE  LEG. 

From  the  tubercle  of  the  tibia  the  anterior  border 
of  the  bone  is  to  be  followed  down  in  its  whole  length, 
where  it  constitutes  the  shin.  This  border  is  curved  in 
the  upper  two  thii'ds,  the  concavity  of  the  curve  being 
outwards. 

The  internal  surface  of  the  tibia  is  subcutaneous 
below  the  insertion  of  the  sartorius,  and  may  be  traced 
down  to  the  internal  malleolus. 

The  inner  border  of  the  tibia  should  be  felt  extend- 
ing from  the  internal  tuberosity  to  the  malleolus ;  this 
border  is  partly  obscured  below  by  the  tendon  of  the 
tibialis  posticus. 

The  subcutaneous  position  of  the  head  of  the  fibula 
has  been  mentioned.  The  upper  half  of  tlie  bone  is 
covered  by  muscles,  but  the  lower  half  may  be  felt 
beneath  the  skin,  while  just  above  the  malleolus  it 
is  subcutaneous.  iS'otice  that  the  fibula  is  on  a  level 
posterior  to  that  of  the  tibia,  and  that  while  the  curve 
of  the  tibia  is  forwards,  the  fibula  curves  backwards. 
This  sliould  be  remembered  in  amputating  through  the 
leg,  lest  the  knife  be  locked  between  the  bones. 

The  fleshy  mass  in  front  of  the  bones  of  the  lug  con- 
sists of  the  tibialis  auticus,  extensor  proprius  hallucis, 
and  extensor  longus  digitorum.  The  anterior  tibial 
artery  and  nerve  lie  between  the  tibialis  anticus  and 
liio  other  muscles. 
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A  slight  groove  may  sometimes  be  made  out  at  the 
outer  border  of  the  tibialis  anticus;  this  indicates  the 
position  of  the  anterior  tibial  artery.  Of  the  tendons 
of  the  above  muscles,  that  of  the  tibialis  anticus  may 
be  rendered  very  prominent  by  flexing  the  ankle;  those 
of  the  extensor  longus  digitorum  are  external  to  it,  and 
less  distinct. 

On  the  back  of  the  leg  the  prominence  of  the  calf  is 
felt,  formed  by  the  gastrocnemius  and  soleus  muscles, 
which  terminate  below  in  the  tendo  Achilles.  Midway 
between  the  inner  border  of  the  tendo  Achilles  and  the 
inner  border  of  the  tibia  the  pulsations  of  the  posterior 
tibial  artery  may  be  felt. 

Aponeurosis  of  the  Leg. — The  aponeurosis  is  attached 
to  all  the  subcutaneous  surfaces  of  the  bones — viz.,  head 
and  inner  surface  of  the  tibia,  the  head  of  the  fibula,  and 
the  two  malleoli. 

It  forms  a  dense  sheath  for  the  muscles,  and  has 
three  septa,  two  of  which  are  attached  to  the  fibula, 
and  separate  the  peronei  (longus  and  brevis)  from  the 
muscles  of  the  front  and  back  of  the  leg.  The  third 
septum  lies  beneath  the  soleus,  and  separates  that 
muscle  from  the  deep  muscles  of  the  back  of  the  leg. 
This  layer  of  fascia  is  important,  as  beneath  it  the 
posterior  tiljial  artery  lies,  and  will  be  mentioned  along 
with  ligature  of  that  vessel. 

VESSELS  OF  THE  LEG. 

Saphenous  Veins.— The  saphenous  veins  may  be 
seen  beneath  the  skin,  and  are  of  great  interest,  due  to 
their  being  so  frequently  the  seat  of  varicosity. 
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Internal  or  Long  Saphenous  Vein. — This  commences 
at  the  inner  part  of  the  venous  arch  on  the  dorsum  of 
the  foot,  and  passes  up  infvont  of  the  internal  malleolus. 
It  then  lies  behind  the  inner  border  of  the  tibia  and  the 
inner  condyle  of  the  femur,  and  ascends  on  the  inner  and 
front  parts  of  the  thigh  to  pass  through  the  sajjhenous 
opening,  and  enter  into  the  femoral  vein. 

External  or  Short  Saphenous  Vein. — This  extends 
from  the  foot  to  the  popliteal  sj^ace,  but  in  some  cases 
extends  up'wards  to  join  the  long  saphenous  vein  in  the 
upper  part  of  the  thigh.  It  proceeds  from  the  outer 
part  of  the  arch  on  the  dorsum  of  the  foot,  and  passes 
beliind  the  outer  malleolus,  then  passing  upwards  along 
the  middle  of  the  calf,  it  pierces  the  deep  fascia  of  the 
popliteal  space  to  open  into  the  popliteal  vein. 

Varicose  Veins. — These  veins  frequently  become 
varicose;  this  is  due  partly  to  theu-  great  length  and 
the  long  column  of  blood  supported,  Avhich  tends  to 
distend  the  veins  laterally,  and  thus  render  the  valves 
of  the  veins  incompetent.  Besides,  the  veins  lie  super- 
ficially, and  are  not  favourably  influenced  by  muscular 
compression,  this  being  in  general  one  of  the  most 
important  factors  which  assist  the  venous  circulation. 
Moreover,  the  long  saphenous  vein,  in  which  a  varicose 
condition  is  most  commonly  met  with,  lies  for  a  great 
part  of  its  course  between  skin  and  bone,  and  receives 
no  support  at  all  during  walking,  when  the  superficial 
veins  are  especially  distended,  partly  due  to  gravity 
and  partly  due  to  the  increased  venous  return  tlirough 
the  superficial  veins,  wliich  must  necessarily  occur  owing 
to  the  muscular  compression  of  the  deep  veins. 
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The  passage  of  these  veins  through  small  openings  in 
the  deep  fascia,  and  being  thus  liable  to  construction, 
has  been  also  mentioned  as  a  cause  of  varicosity. 


ANTERIOR  TIBIAL  ARTERY. 

The  position  of  the  anterior  tibial  artery  is  indicated 
by  a  line  from  a  point,  midway  between  the  external 
tuberosity  of  the  tibia  and  the  head  of  the  fibula,  to 
the  front  of  tbe  ankle,  where  it  lies  midway  between 
the  malleoli. 

In  the  upper  part,  the  artery  lies  between  the  tibialis 
anticus  and  the  extensor  longus  digitorum;  but  lower 
down  the  artery  lies  between  the  tibialis  anticus  and 
the  extensor  proprius  hallucis,  which  crosses  to  its 
inner  side  at  the  anlde.  The  anterior  tibial  nerve 
lies  superficial  to  it  for  some  distance,  but  is  usually 
external  to  it  at  its  upper  and  lower  parts.  Venaj  comites 
accompany  it  on  either  side. 

The  artery  lies  deeply  in  the  upper  part  on  the 
interosseous  membrane;  but  near  its  termination^  it 
is  superficial  and  rests  upon  the  tibia,  against  which 
it  may  be  compressed. 

Ligature  of  Anterior  Tibial  Artery. -The  artery 
may  be  ligatured  in  any  part  of  its  course,  an  nicision 
being  made  over  the  guiding  line  of  the  vessel,  and 
then  opening  up  the  interval  between  the  tibialis 
anticus  and  extensor  muscles.  In  passing  the  needle 
care  should  be  taken  not  to  injure  the  vena3  comites, 
or  anterior  tibial  nerve.  The  best  guide  to  the  artery 
at  its  lower  part  is  the  outer  border  of  the  tendon  ol 
the  tibialis  anticus. 
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POSTERIOR  TIBIAL  ARTERY. 

The  posterior  tibial  artery  extends  along  tlie  back 
of  the  leg,  from  the  lower  part  of  the  popliteal  space 
to  a  point  midway  between  the  inner  malleolus  and 
the  heel,  Avhere  it  divides  into  the  plantar  arteries. 

In  its  upper  part  the  artery  lies  deeply  beneath  the 
muscles  of  the  calf,  but  at  its  lower  part  the  vessel 
is  superficial  and,  as  it  lies  between  the  inner  border 
of  the  tibia  and  the  tendo  Achilles,  is  covered  merely 
by  skin  and  fascia.  The  posterior  tibial  nerve  is  at 
first  internal  to  the  artery,  but  soon  crosses  over  the 
vessel  to  lie  on  its  outer  side.  Vente  comites  surround 
the  artery. 

At  its  upper  part  the  artery  lies  on  the  deep  muscles, 
being  covered  by  their  fascia  ;  but  near  its  termination 
it  lies  on  the  tibia  and  ankle  joint.  It  may  easily  be 
compressed  at  its  lower  part. 

Ligature  of  Posterior  Tibial  Artery.— The  artery 
may  be  tied  with  ease  in  its  loioer  third,  an  incision 
being  made  midway  between  the  tendo  Achilles  and 
the  inner  border  of  the  tibia ;  the  artery  is  reached  on 
merely  dividing  the  skin  and  fascia. 

In  its  upiier  /taff,  where  it  is  deeply  placed,  the 
artery  is  hardly  ever  tied  excepting  for  a  wound. 
It  may,  however,  be  reached  in  this  situation  by  an 
incision  just  behind  the  inner  edge  of  the  tibia,  tlie 
gastrocnemius  being  turned  aside  and  the  attaciiment 
of  the  soleus  to  the  tibia  divided,  when  a  Layer  of  fascia 
is  exposed,  beneath  which  the  artery  is  placed.  Care 
should  be  taken  in  dividing  the  soleus  not  to  wound 
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the  above  layer  of  fascia,  for  should  this  happen,  the 
artery  Avould  easily  be  lifted  with  the  muscle. 

Another  method  of  reaching  the  artery  is,  by  a 
vertical  incision  between  the  two  halves  of  the  gas- 
trocnemius, and  through  tbe  fibres  of  the  soleus. 

BONES  OF  THE  LEG. 

Anatomical  Considerations  in  Relation  to  Frac- 
tures of  the  Bones  of  the  Leg. — "When  both  bones 
are  broken  by  indirect  violence,  the  tibia  is  generally 
fractured  low  down,  and  the  fibula  at  a  higher  level. 
This  is  due  to  the  fibula  being  stronger  inferiorly, 
while  the  thinnest  and  weakest  part  of  the  tibia  is  at 
the  junction  of  its  middle  and  lower  thirds. 

fractures  of  the  tibia  are  frequently  compound,  as 
it  is  subcutaneous  throughout  its  entire  length,  and  the 
lower  fragment  being  drawn  backwards  and  upwards 
by  the  gastrocnemius,  the  upper  fragment  readily  per- 
forates the  skin  under  which  it  projects. 

When  one  bone  only  is  fractured  there  is  but  little 
displacement,  as  the  other  bone  acts  as  a  splint,  and 
fracture  of  the  tibia  is  more  easily  detected  than  that  of 
the  fibula,  due  to  the  subcutaneous  position  of  the  tibia, 
while  the  fibula  is  clothed  by  the  perouei  muscles. 

Fracture  of  the  fibula  may  however,  as  a  rule,  l^e 
detected  by  pressing  both  bones  together,  when  localised 
pain  and  crepitus  are  elicited. 

Fracture  of  the  tibia  is  more  common  than  tliat 
of  the  fibula,  for,  though  a  stronger  bone,  it  is  more 
superficial  and  less  protected  by  muscles  than^  the 
fibula,  and  receives  more  directly  shocks  transmitted 
to  the  foot. 


1  Tibia 

2  Fibula 

3  Tibialis  anticiis 

4  Ext  longus  digitorum 

5  Ext.  proprius  hallucis 

6  Pcronei 


7  Piaiilaris 

8  Soleus 

9  Gastrocnemius 

10  Flexor  longus  tligitoriini 

11  Tibialis  posticus 

12  Flexor  longus  liallui  it 
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In  fracture  of  the  fibula  about  two  inches  above 
the  malleolus  (Pott's  fracture),  the  foot  is  dislocated 
outwards  ;  the  internal  lateral  ligament  is  ruptured, 
and  the  upper  end  of  the  fragment  is  driven  towards 
the  tibia. 

THE  ANKLE  AND  FOOT. 

Of  the  two  malleoli,  the  external  projects  further 
down,  and  its  tip  lies  three-quarters  of  an  inch  behind 
that  of  the  internal  malleolus.  This  is  of  importance 
in  Syme's  amputation,  as  the  incisions  are  made  from 
the  tip  of  the  external  malleolus  to  a  point  opposite  on 
the  inner  side,  and  not  to  the  internal  malleolus. 

The  line  of  the  ankle  joint  lie?,  half-an-inch  above  the 
level  of  the  tip  of  the  internal  malleolus. 

The  only  bony  projection  on  the  dorsum  of  the  foot 
is  the  astragalus,  Avhich  may  be  felt  when  the  foot  is 
extended. 

Of  the  tendons  on  the  dorsum  of  the  foot,  that  of 
the  tibialis  anticus  should  be  carefully  felt.  It  extends 
from  the  front  of  the  ankle  to  the  internal  cuneiform 
bone,  and  is  rendered  prominent  by  flexing  the  foot  at 
the  ankle. 

Along  the  inner  side  of  the  foot  several  important 
bony  points  are  to  be  made  out. 

Commencing  posteriorly,  the  internal  tuberosity  of 
the  OS  calcis  may  be  felt.  An  inch  below  the  inner 
malleolus  is  the  sustentaculum  tali.  An  inch  and  a  halt 
in  front  of  the  malleolus,  the  tubercle  of  the  scaphoid 
is  ]n'ominent ;  and  passing  from  behind  the  malleolus 
to  lliis  tubercle  is  the  tendon  of  tlie  tibialis  posticus. 

In  front  of  tliis  the  base  of  the  first  metatarsal  bone 
forms  a  marked  ridge,  and  the  rounded  head  of  the 
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bone  may  be  felt  further  forwards.  The  head  of  the 
metatarsal  bone  is  frequently  unduly  prominent,  due 
to  the  toe  having  been  pushed  outwards  by  ill-fitting 
boots  {hallux  valgus) ;  and  a  bursa,  which  lies  over  the 
metatarso-phalangeal  joint,  frequently  becomes  enlarged 
and  constitutes  a  bunion. 

On  the  outer  side  of  the  foot  the  os  calcis  is  sub- 
cutaneous, and  on  its  surface  a  small  tubercle  (peroneal 
tubercle)  may  sometimes  be  felt.  It  lies  a  httle  below 
and  in  front  of  the  external  malleolus.  In  relation  to 
this  tubercle  are  the  tendons  of  the  peronei  muscles. 

In  front  of  the  tubercle  is  the  tendon  of  the  peroneus 
brevis,  which  may  be  traced  to  its  insertion  into  the  base 
of  the  fifth  metatarsal  bone. 

The  tendon  of  the  peroneus  longus  lies  behind  the 
tubercle,  and  reaches  the  groove  in  the  cuboid.  It 
then  crosses  the  sole  of  the  foot  to  reach  the  base  of 
the  first  metatarsal  bone— thus  assisting  in  maintaining 
the  arched  form  of  the  foot. 

The  base  of  the  fifth  metatarsal  bone  forms  a  distinct 
projection  about  two  and  a  half  inches  in  front  of  the 
outer  malleolus.  The  anterior  edge  of  the  os  calcis  may 
be  felt  by  inverting  the  foot. 

Posteriorly,  the  tendo  Achilles  is  prominent  as  it 
passes  to  be  inserted  into  the  os  calcis.  Between  the 
tendon  and  the  os  calcis,  close  to  its  insertion,  a  bursa 
is  placed;  this  sometimes  becomes  inflamed,  and  may 
suppurate. 

JOINTS  OF  THE  FOOT. 

Mid  Tarsal  Joint.— Formed  by  the  OS  calcis  and 
astragalus  behind,  with  the  scaplioid  and  cuboid  in 
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front.  This  lies  opposite  a  line  drawn  across  the  foot, 
from  a  point  on  the  inside  immediately  behind  the 
tubercle  of  the  scaphoid,  to  a  point  midway  between 
the  external  malleolus  and  the  base  of  the  fifth  meta- 
tarsal bone.  At  this  joint  the  foot  is  removed  in 
Chopart 's  amputation. 

Tarso- Metatarsal  Joint.  —  This  joint  lies  opposite 
a  curved  line,  with  its  convexity  towards  the  toes, 
extending  from  behind  the  base  of  the  fifth  metatarsal 
bone  to  a  point  immediately  behind  the  base  of  the 
first  metatarsal  bone.  It  should,  however,  be  borne 
in  mind  that  the  base  of  the  second  metatarsal  bone 
projects  backwards  between  the  cuneiform  bones.  At 
.this  joint  the  anterior  part  of  the  foot  is  removed  in 
Hey's  or  Lisfranc's  amputation. 

The  metatarso -phalangeal  articulations  are  placed 
about  an  inch  behind  the  webs  of  the  toes. 

Fascia  in  the  Region  of  the  Ankle. — The  deep  fascia 
around  the  ankle  is  specially  tliickened,  and  forms  the 
annular  ligaments. 

The  anterior  armular  ligament  consists  of  two  por- 
tions—  an  upper,  which  passes  transversely  between 
the  malleoli,  and  a  lower  oblique  portion,  wliich  ex- 
tends over  the  upper  part  of  the  tarsus.  Beneath  this 
the  tendons  of  the  tibialis  anticus,  extensor  proprius 
hallucis,  extensor  longus  digitorura,  and  peroneus  tertius 
pass,  lying  in  the  above  order  from  wifJiin  outwards. 

The  anterior  tibial  vessels  and  nerves  reach  the  dorsum 
of  the  foot  beneath  this  ligament,  lying  external  to  the 
tibialis  anticus,  and  being  crossed  here  by  the  tendon 
of  the  extensor  proprius  hallucis. 
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Beneath  tlie  upper  portion,  the  tibialis  anticus  only 
has  a  synovial  sheath;  and  beneath  the  lower  one  there 
are  three  synovial  sheaths,  one  being  common  to  tlie 
extensor  longus  digitorum  and  the  peroneus  tertius. 

External  Annular  Ligament. — This  band  extends 
from  the  external  malleolus  to  the  outer  surface  of 
the  OS  calcis,  and  binds  down  the  tendons  of  the 
peroneus  longus  and  brevis.  These  have  a  common 
synovial  sheath. 

Internal  Annular  Ligament. — This  extends  from 
the  internal  malleolus  to  the  inner  tuberosity  of  the 
OS  calcis.  Beneath  this  the  tendons  of  the  tibialis 
posticus,  flexor  longus  digitorum,  and  flexor  longus 
hallucis  pass  to  the  sole  of  the  foot. 

The  tibialis  posticus  lies  immediately  behind  the 
internal  malleolus.  The  posterior  tibial  vessels  and 
nerve  lie  between  the  tendons  of  the  flexor  longus 
digitorum  and  flexor  longus  hallucis. 

Each  of  these  tendons  has  a  separate  synovial  sheath. 
That  for  the  tibialis  posticus  hes  in  very  close  relation 
to  the  ankle  joint,  as  the  tendon  passes  behind  the  in- 
ternal malleolus. 

The  Plantar  Fascia.— The  plantar  fascia,  like  that 
of  the  palm  of  the  hand,  consists  of  three  portions— a 
central  and  two  lateral.  The  central  portion,  which 
is  very  thick  and  somewhat  triangular,  extends  from 
the  OS  calcis  to  the  metatarso-phalangonl  joints,  and 
its  arrangement  closely  resembles  that  in  the  hand. 
This  fascia  assists  in  maintaining  the  arch  of  the  foot, 
and  is  one  of  the  structures  which  give  way  in  flat-foot. 
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In  talipes  varus  certain  bauds  of  the  plantar  fascia 
are  found  thickened  and  contracted.  These  are  divided 
where  felt  tense.  With  ordinary  care  there  is  no  risk 
of  wounding  the  plantar  arteries,  as  they  are  separated 
from  the  fascia  by  the  superficial  layer  of  muscles. 
This  contraction  is  usually  only  an  adaptive  shortening, 
and  occurs  secondarily  to  the  deformity  of  the  foot. 

In  pes  cavus,  where  the  foot  is  abnormally  arched, 
the  plantar  fascia  is  very  markedly  contracted,  and 
may  requu-e  division  in  its  entire  breadth.  This  is 
most  easily  performed  near  the  os  calcis. 

THE   ARCHES  OF  THE  FOOT. 

The  foot  is  arched  in  two  directions,  longitudinally 
and  transversely.  The  transverse  arch  gives  elasticity 
to  the  anterior  part  of  the  foot,  but  surgically  is  less 
important  than  the  longitudinal  arch. 

When  a  normal  foot  is  placed  on  the  ground  it 
rests  on  tlae  heel,  the  outer  border,  and  the  heads  of 
the  metatarsal  bones,  these  parts  forming  the  tread 
of  the  foot.  This  may  be  demonstrated  by  placing 
the  wet  foot  on  a  dry  board.  Part  of  the  inner  border 
and  sole  do  not  touch  the  ground,  but  form  an  arch 
over  which  the  skin  is  thin  and  delicate,  while  the 
skin  over  the  points  of  pressure  is  markedly  thick- 
ened. This  arch  may  be  increased,  diminished,  or 
entirely  lost. 

When  it  is  markedly  increased,  2)es  cavus  or  hollow 
claw-foot  results.  In  this,  the  outer  border  of  the 
foot  does  not  reach  tlic  ground  in  its  entire  length,  and 
the  weight  is  borne  by  the  heel  and  the  heads  of  the 
metatarsal  Ijoncs. 
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When  the  arch  is  diminished,  or  lost,  as  'mflut-f<jot, 
the  entire  sole  touches  the  ground. 

Of  the  bones  which  enter  into  the  construction  of  this 
arch,  the  astragalus  forms  the  key-stone,  and  receives 
the  weight  of  the  body  from  the  tibia. 

The  astragalus  rests  mainly  on  the  os  calcis,  to  which 
the  M'eight  is  mostly  transmitted ;  but  the  head  of  the 
astragalus  is  not  completely  supported  by  the  os  calcis, 
a  portion  of  it  overhangs  the  interval  between  the  os 
calcis  and  scaphoid.  In  this  position  it  rests  on  the 
upper  surface  of  the  inferior  calcaneo-scaplioid  liga- 
meut,  which  extends  from  the  sustentaculum  tali  to 
the  scaphoid.  This  ligament,  which  thus  partly  sup- 
ports the  key-stone,  or  astragalus,  is  of  great  importance 
in  maintaining  the  arched  form  of  the  foot.  In  flat- 
foot  this  ligament  becomes  stretched  and  allows  the 
head  of  the  astragalus  to  drop,  thus  destroying  the 
archj  and  the  head  of  the  astragalus,  which  in  the 
normal  foot  is  barely  recognisable,  now  forms  a  marked 
projection  on  the  inner  side  and  sole  of  the  foot;  its 
under  surface,  which  is  coated  with  cartilage,  and 
normally  plays  on  the  upper  surface  of  the  calcaneo- 
scaphoid  ligament,  is  now  subjected  to  pressure  and  is 
frequently  the  seat  of  intense  pain. 

Other  structures  in  the  foot  assist  in  maintaining 
the  integrity  of  the  arch,  such  as  the  other  plantar 
ligaments,  the  tendons  Avhich  pass  behind  the  inner 
ankle  and  thus  sling  the  arch  as  they  pass  forwards 
beneath '  it, '  while  the  plantar  fascia  and  superficial 
plantar  muscles,  extending  from  one  extremity  of  the 
arch  to  the  other,  act  as  a  tie  comparable  to  a  bow- 
string. All  these  structures  are  stretched  in  flat-foot 
and  yield  to  pressure. 
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Of  the  various  tendons  Avhich  support  the  arch,  that 
of  the  tibialis  posticus  requires  special  mention.  This 
tendon  extends  from  behind  the  inner  malleolus  to  the 
tubercle  of  the  scaphoid— passing  on  its  way  beneath  the 
calcaneo-scaphoid  ligament  and  head  of  the  astragalus, 
which  it  supports.  Moreover,  some  of  the  fibres  of  the 
tendon  spread  outwards  beneath  the  astragalus  to  be 
attached  to  the  os  calcis  and  cuboid. 

The  tibialis  anticus  also  acts  materially  in  supporting 
the  arch,  for  not  only  is  it  attached  to  the  internal 
cuneiform,  but  its  tendinous  sheath  is  attached  to  the 
inner  border  of  the  foot  opposite  the  summit  of  the  arch. 
According  to  Professor  Sayre  this  muscle  is  the  main 
one  concerned  in  the  support  of  the  arch. 

A  recognition  of  the  part  played  by  the  muscles, 
in  supporting  the  arch  of  the  foot,  led  to  the  adoption 
of  that  successful  method  of  treating  flat-foot  by  means 
of  tip-toe  exercises. 

In  talij^es  valgus  the  same  deformity  occurs  as  in 
flat-foot,  but  the  deep  muscles  of  the  back  of  the  leg 
are  frequently  paralysed  while  the  peronei  are  rigidly 
contracted. 

In  talipes  varus  the  inner  border  of  the  foot  is 
drawn  upwards  by  the  tibial  muscles  (anterior  and 
posterior).  The  heel  is  usually  drawn  upwards  also, 
by  the  tendo  Achilles  ( equino-varus ) .  The  part  of 
the  foot  which  lies  in  front  of  the  mid-tarsal  joint  is 
bent  inwards,  the  scaphoid  being  thus  approximated 
.  to  the  internal  malleolus ;  the  head  of  the  astragalus 
is  bent  inwards  at  the  neck,  so  that  instead  of  being 
directed  fcjrwards  it  is  directed  forwards  and  inwards, 
in  order  to  articulate  with  the  displaced  scaphoid. 
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The  ligaments  and  fascia  on  the  inner  border  of  the 
foot  are  much  contracted.  .The  foot  rests  on  the  outer 
border,  or  even  on  the  dorsal  surface  in  extreme  cases. 

In  taUpes  equinus  the  heel  is  drawn  upwards  by  the 
tendo  Achilles.  The  astragalus  is  displaced  downwards 
and  forwards,  and  projects  on  the  dorsum  of  the  foot. 

Talipes  calcaneus  is  very  rare.  In  it  (congenital 
form)  the  anterior  part  of  the  foot  is  held  up  by 
the  rigid  contraction  of  the  muscles  of  the  front 
of  the  leg. 

In  the  treatment  of  these  deformities  the  contracted 
tendons  sometimes  require  division.  The  tendons  most 
frequently  divided  are  those  of  the  tibialis  anticus  and 
posticus,  and  the  tendo  Achilles,  and  more  rarely  the 
peronei.  The  positions  of  these  tendons  have  been 
previously  indicated. 

The  tibialis  aniicus  may  be  divided  on  the  dorsum 
of  the  foot,  between  the  ankle  and  its  insertion,  into 
the  internal  cuneiform  bone. 

The  tibialis  posticus  is  usually  divided  beliind  the 
tibia,  an  inch  above  the  inner  mallisolus.  In  the  normal 
foot  the  tendon  may  be  divided  between  the  malleolus 
and  the  tubercle  of  the  scaphoid ;  but  in  talipes  varus 
(for  which  the  operation  is  usually  performed)  this  is 
difficult,  due  to  the  approximation  of  the  scaphoid  to 
the  malleolus,  which  occurs  in  that  deformity. 

The  tendo  Achilles  is  usually  divided  one  inch  above 
its  insertion  into  the  os  calcis.  Care  should  be  taken 
in  dividing  the  tendo  Achilles,  or  tibialis  posticus,  lest 
the  posterior  tibial  artery  be  wounded. 

The  ijeronei  tendons  are  divided  as  they  lie  behind 
the  external  malleolus. 
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Some  of  the  tendons  around  tlie  ankle  occasionally  slip 
out  of  their  grooves,  due  to  rupture  of  their  sheath  by 
a  sudden  twisting  of  the  foot.  The  one  most  frequently 
displaced  is  that  of  the  peroneus  longus;  it  may  he 
noticed  that  while  the  posterior  surface  of  the  external 
malleolus  is  deeply  grooved  for  the  peronei,  the  groove 
is  occupied  by  the  peroneus  hrevis,  on  the  surface  of 
which  the  peroneus  longus  lies ;  it  thus  readily  slips 
out  of  position.  The  tendon  slips  over  the  external 
malleolus,  behind  wliich  it  passes  as  round  a  pulley. 

BLOOD-VESSELS  OF  THE  FOOT. 
The  superficial  veins  have  been  previously  mentioned. 

Dorsalis  Pedis  Artery. — This  artery  passes  from  the 
middle  of  the  front  of  the  ankle  to  the  jDOsterior  part 
of  the  first  interosseous  space.  It  lies  on  the  inner 
row  of  the  tarsal  bones  and  their  ligaments,  and  is 
crossed  by  the  dorsal  venous  arch  and  the  innermost 
tendon  of  tlie  extensor  brevis  digitorum.  It  lies  be- 
.tween  the  extensor  proprius  hallucis  and  the  extensor 
longns  digitorum,  and  is  accompanied  on  its  outer  side 
by  the  anterior  tibial  nerve. 

Plantar  Arteries. — These  counnence  at  the  bifurca- 
tion of  the  posterior  tibial  artery,  midway  between  the 
inner  malleolus  and  the  os  calcis. 

The  interned  plcmtur  artery  is  of  small  size  and  is 
distributed  mainly  to  the  great  toe. 

Tlie  external  jdantur  artcnj  crosses  the  foot  obliquely 
to  reach  the  base  of  the  liftli  metatarsal  bone,  where 
it  bends  inwards  and  passes  to  the  posterior  extremity 
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of  tlie  first  interosseous  space ;  liere  it  is  joined  by  the 
dorsalis  pedis,  forming  tlie  plantar  arch.  In  the  first 
part  of  its  course  it  lies  heneath  the  flexor  brevis  digi- 
torum,  but  its  second  part  (or  plantar  arch)  lies  deeply 
on  the  bases  of  the  metatarsal  bones. 

Bones  and  Articulations  of  the  Foot.  —  Fractures 
of  the  bones  of  the  foot  are  caused  by  direct  violence, 
and  are  not  usually  accompanied  by  great  displacement, 
due  to  the  firm  ligamentous  union  of  the  bones. 

Fractures  of  the  astragalus  are,  however,  more  com- 
monly due  to  indirect  violence— as  by  a  person  falling 
from  a  height  and  alighting  on  his  feet ;  but  in  such 
accidents  fractures  of  the  tibia  are  more  apt  to  occur 
than  of  the  bones  of  the  foot. 

Excepting  the  astragalus  the  bones  of  the  foot  are 
very  rarely  dislocated.  When  the  astragalus  is  dislo- 
cated—as by  falls  upon  or  twists  of  the  foot— the  bone 
is,  due  to  its  shape  and  connections,  usually  dislocated 
forwards. 

Synovial  Membranes.  — lu  the  foot  there  are  six 
distinct  synovial  membranes  : — 

1.  Posterior  calcaneo-astragaloid. 

2.  Anterior  calcaneo-astragaloid,  which  extends  to 
the  astragalo-scaphoid  joint. 

3.  Calcaneo-cuboid. 

4.  Between  the  cuboid  and  the  fourtli  and  fifth 

metatarsal  bones. 

5.  Between  the  internal  cuneiform  and  the  first 

metatarsal  bone. 

6.  Anterior  tarsal  synovial  membrane.  This  extends 
between  the  scaphoid,  cuboid,  three  cuneiform,  and  the 
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metatarsal  bones,  and  is  the  largest  and  most  important 
of  all,  for  while  tarsal  diseases  usually  commence  in 
the  bones,  the  synovial  membranes  quickly  become 
secondarily  ati'ected.  If  disease  commence  in  the  os 
calcis  it  may  remain  localised  for  a  very  considerable 
time,  due  to  the  limitation  of  the  synovial  membranes 
in  relation  to  that  bone;  but  if  it  commence  in  the 
scaphoid  or  cuneiform  bones  the  disease  will  rapidly 
extend  through  the  anterior  part  of  the  tarsus. 
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THE  SPINE. 


CURVATURE  OF  THE  SPINE. 

In  tlie  adult  the  spiue  lias  normally  four  curves^ 
viz.,  convex  forwards  in  the  cervical  and  lumbar 
regions,  and  convex  backwards  in  the  dorsal  and 
sacral  regions. 

At  birth  the  spine  has  one  simple  curve  with  its 
convexity  backwards.  The  curves  with  their  convexity 
forwards  appear  later,  that  in  the  cervical  region  being 
the  first  to  form. 

These  antero-posterior  curvatures  are  in  some  cases 
exaggerated,  constituting  the  deformities  known  as 
kyphosis  and  lordosis,  having  their  convexities  back- 
wards and  forwards  respectively. 

Kijpliosis  usually  affects  the  upper  dorsal  and  lower 
cervical  regions,  where  the  spine  naturally  curves 
backwards. 

Lordosis  is  usually  met  with  in  the  lumbar  region, 
in  which  there  is  naturally  a  curve  forwards. 

Lordosis  and  kyphosis  are  usually  associated  the  one 
with  the  other,  for  when  one  part  of  the  spine  is  in 
the  condition  of  lordosis,  the  remaining  part  exhibits 
a  compensatory  kyphotic  curve.  A  certain  amount  of 
lordosis  is  almost  invariably  present  during  the  course 
of  a  case  of  hip  disease,  and  in  many  cases  remains  as 
a  permanent  condition. 
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In  lafi'val  curvature,  or  scnliosis,  the  spine  usually 
preseuts  two  curves  —  a  primary  and  a  compensatory 
curve.  In  the  most  common  form,  the  convexity  is 
towards  the  right  in  the  dorsal  region,  and  towards 
the  left  in  the  lumbar  region. 

It  should  he  noticed  that  any  obliquity  of  the  pelvis, 
such  as  would  be  due  to  inequality  of  the  lower  limbs, 
causes  a  lateral  deviation  of  the  spine  in  the  lumbar 
region,  the  convexity  of  this  curve  being  towards  the 
side  on  which  the  pelvis  is  lowest,  and  this  is  followed 
by  a  compensatory  curve  in  the  dorsal  region  in  the 
opposite  direction. 

Lateral  curvature  is  almost  always  accompanied  by 
a  rotation  or  twisting  of  the  spine,  so  that  the  spinous 
processes  look  towards  the  concavity  of  the  curve,  and 
thus  the  amount  of  lateral  deviation  of  the  spinous 
processes  is  rather  misleading,  as  it  does  not  show  the 
true  amount  of  deviation  of  the  vertebral  bodies.  This 
rotation  produces  a  marked  change  in  the  shape  of  the 
ribs,  their  angles  being  much  more  prominent  on  the 
convex  side  of  the  curve.  This  increased  convexity  of 
the  ribs  renders  the  scapula  more  prominent  (hence  tlie 
term  "  slioulder  growing  out");  the  interval  between 
the  angles  of  the  ribs  and  the  spinous  i^rocesses  is 
diminished  on  the  convex  side  of  the  curve,  and  the 
transverse  processes,  wliich  lie  towards  the  convexity  of 
the  curve,  are  approximated  to  the  spines.  The  cause 
of  the  rotation  is  still  sub  judica. 

Angular  Curvature. — Angular  curvature  is  due  to 
the  (IcsU'uctiou  of  one  or  more  of  the  bodies  of  tlic 
vertebne,  by  which  the  weiglit  supporting  part  of  tlie 
spine  gives  way  and  the  bodies  become  compressed 
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against  each  other,  so  that  a  prominence  is  formed 
by  the  spines  which  thus  project  posteriorly — the 
apex  of  the  projection  being  formed  by  the  spine 
of  the  vertebra,  which  is  primarily  or  most  exten- 
sively destroyed. 

Movements  of  the  Spine.— The  spine  is  capable  of 
extensive  movement,  in  antero-posterior  and  lateral 
directions,  together  with  a  considerable  amount  of 
rotation  on  a  vertical  axis. 

The  dorsal  region  is  the  least  moveable  part  of  the 
spine,  this  being  due  to  the  overlapping  of  the  spinous 
processes  and  laminae. 

The  lumbar  region  is  the  most  freely  moveable  part 
of  the  spine — antero-posterior,  lateral,  and  rotatory 
movements  being  allowed  in  this  part. 

In  the  cervical  region,  while  the  antero-posterior 
movements  are  not  very  extensive,  the  lateral  and 
rotatory  movements  are  very  free. 

From  what  has  been  mentioned  above,  it  will  be 
readily  understood  why  sprains  of  the  spine  are  most 
common  in  the  cervical  and  lumbar  regions,  where  the 
vertebral  column  is  most  freely  moveable. 

DISLOCATIONS  AND  FRACTURES  OF 
THE  SPINE. 

From  the  complexity  of  the  articulations  of  the 
spine,  a  dislocation  without  fracture  is  very  rare.  It 
occurs,  however,  in  the  cervical  region,  where  the 
articular  processes  are  more  horizontal  than  in  any, 
other  part  of  the  spine. 

Here  it  may  occur— (1)  between  the  occiput  and 
atlas ;  (2)  between  the  axis  and  atlas  (due  cither  to 
rupture  of  the  transverse  ligament  or  fracture  of  the 
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odontoid  process) ;  and  (3)  towards  the  lower  part  of 
the  cervical  region,  usually  between  the  fifth  and 
seventh  vertebra?. 

This  last  position  is  the  most  common  site  of  dis- 
location, probably  because  it  is  the  junction  of  a  very 
moveable  with  a  comparatively  fixed  portion. 

Dislocation  without  fracture  can  scarcely  occur  in 
the  dorsal  region,  and  there  is  no  recorded  case  of  a 
pure  dislocation  in  the  lumbar  region  (Erichsen). 

Fracture  of  the  spine  may  occur  at  any  part,  but 
is  met  with  cliiefly  in  the  cervical  region;  the  effects 
of  such  an  accident  depend  upon  the  amount  of  injury 
to  or  compression  of  the  cord.    (See  page  160). 

THE  SPINAL  CORD. 

In  the  adidt  the  cord  extends  from  the  foramen 
magnum  to  the  first  lumbar  vertebra.  At  birth  the 
cord  extends  as  far  as  the  third  lumbar  vertebra ;  and 
in  the  foetus  the  length  of  the  cord  corresjjonds  to  that 
of  the  spinal  canal. 

The  spinal  dura  mater  has  not  the  same  intimate 
relation  to  the  bones  surrounding  it  as  the  cranial 
dura  mater  has,  consequently  injuries  to  the  vertebrse 
are  not  always  followed  by  injury  to  or  inflammation 
of  the  spinal  membranes,  as  is  so  frequently  the  case 
in  head  injuries. 

The  cord  and  its  membranes  may  be  injured  by 
punctured  wounds  in  the  cervical  region,  where  the 
-lamina?  are  horizontal,  and  separated  by  slight  intervals; 
or  the  cord  may  be  reached  in  the  space  between  tlic 
occiput  and  atlas.  In  this  situation  the  vertebral  arlerij 
crosses  inwards  to  reach  the  foramen  magnum,  and  a 
stab  in  this  region  may  injure  that  vessel. 
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In  the  dorsal  region  the  laminae  overlap  each  other, 
so  as  to  form  a  shield,  which,  in  the  absence  of  fracture, 
effectually  protects  this  part  of  the  cord  from  being 
punctured. 

Cases  are  on  record  (Holmes)  in  which  punctured 
wounds  in  the  lumbar  region  had  reached  the  dura 
mater;  but  as  the  spinal  cord  only  reaches  the  first 
lumbar  vertebra,  such  injuries  are  confined  to  the 
membranes  and  nerves. 

EFFECTS  OF  INJURY  TO  SPINAL  CORD. 

These  vary  according  to  the  site  of  the  injury.  The 
following  are  the  most  frequent : — 

Lower  Dorsal  and  Lumbar  Regions.— Injuries  in 
this  region  may  cause  paralysis  of  the  lumbar  and 
sacral  plexuses ;  or  if  low  down,  the  sacral  plexus  only 
is  affected.  There  is  not  only  paralysis  of  the  whole 
or  part  of  the  lower  extremities,  but  the  sphincter  ani 
and  muscles  of  the  bladder  are  paralysed,  resulting  in 
incontinence  of  urine  and  fgsces. 

Upper  Dorsal  Region. — If  the  cord  be  injured  about 
the  third  dorsal  vertebra,  the  intercostal  and  abdominal 
muscles  are  paralysed,  causing  great  disturbances  of 
respiration  in  addition  to  the  symptoms  detailed  above 
as  occuring  in  injuries  in  the  lower  dorsal  region. 

Lower  Cervical  Region.— When  the  cord  is  injured 
in  the  lower  cervical  region,  not  only  are  all  the 
symptoms  mentioned  above  present,  but  a  part  or  the 
whole  of  the  upper  extremities  are  paralysed,  according 
to  the  level  of  the  injury.    If,  at  the  level  of  the  fifth 
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cervical  vertebra,  the  whole  of  the  brachial  plexus  is 
paralysed ;  but  if  on  a  lower  level,  a  part  of  the  plexus 
may  escape — thus  the  ulnar  and  internal  cutaneous 
nerves,  which  arise  from  a  lower  part  of  the  plexus 
than  the  other  nerves,  may  be  involved  while  the 
remainder  are  intact. 

jSTot  only  is  there  paralysis  of  the  upper  extremities, 
but  respiration  is  seriously  affected,  as  all  the  muscles 
which  move  the  ribs  are  paralysed,  and  inspiration  is 
entirely  diaphragmatic. 

Upper  Cervical  Region.— When  the  cord  is  injured 
above  the  origin  of  the  phrenic  nerves — i.e.,  at  the 
level  of  or  above  the  third  cervical  vertebra,  the  dia- 
phragm is  paralysed,  and  death  results  from  stoppage 
of  respiration. 

N.B. — The  symptoms  detailed  above  are  those  pro- 
duced by  severe  injury  to  or  division  of  the  cord  at  the 
points  mentioned.  Slight  injuries  will  probably  only 
partially  produce  the  various  symptoms  detailed. 

SPINA  BIFIDA. 

This  is  a  congenital  malformation  due  to  incomplete 
development  of  the  lamina3  and  spinous  processes  of 
some  of  the  vertebr£e,  allowing  of  the  protrusion  of 
some  of  the  contents  of  the  vertebral  canal  in  the  form 
of  a  fluctuating  tumour. 

In  the  fretus  the  vertebral  canal  exists  in  the  form 
of  an  open  groove.  This  is  eventually  closed  in  by 
the  backward  growth  of  the  laminas,  which  coalesce 
and  form  the  spinous  processes. 
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This  coalescence  of  the  laminee  occurs  first  in  the 
dorsal  region,  next  in  the  cervical  region,  and  last  of 
all  in  the  lumbar  region. 

Spina  bifida  is  most  commonly  met  with  in  the  lumbar 
or  lumbo-sacral  region  of  the  spine,  this  being  the  latest 
part  to  unite.  Its  coverings  vary  in  different  cases; 
in  some  forms  there  is  merely  a  protrusion  of  the  mem- 
branes (dura  mater  and  arachnoid)— s^jmaZ  meningocele, 
the  contents  being  cerebro-spinal  fluid. 

In  another  and  common  form  the  sac  contains  the 
spinal  cord  and  nerves  which  are  usually  spread  out  on 
the  inner  surface  of  the  sac  ( meningo-myelocele). 

Another  rare  form  (syringo-myelocele)  is  that  m 
which  the  central  canal  of  the  cord  is  distended,  and 
the  expanded  and  thinned  cord  is  spread  out  over  the 
wall  of  the  sac.  It  will  be  readily  understood  that, 
when  the  nerves  are  involved  in  the  tumour,  other 
deformities,  as  club-foot,  are  usually  present. 
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APPENDIX. 
— ♦ — 

SYNOPSIS  OF  THE  JOINTS. 


TEMPORO-MAXILLARY  JOINT, 

Condyle  of  jaw,  with  glenoid  cavity,  and  eminentia 
articularis  of  temporal  bone. 
Capmlar  Ligament. 

Fih'o-cartilage  or  meniscus  (complete). 

External  Lateral  Ligament — Tubercle  of  zygoma  to 
condyle  and  neck  of  jaw. 

Internal  Lateral  Ligament — From  spine  of  sphenoid 
to  inner  margin  of  inferior  dental  foramen. 

Stylo-Maxillarij  Ligament — Styloid  process  to  angle  ' 
of  jaw. 

Synovial  Membranes — Two  in  number. 
Movements — 

( "Weight  of  jaw. 
Jaw  depressed  J  Digastric,  mylo-hyoid,  genio-hyoid. 

(  Genio-hyo-giossus,  platysma. 
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,     ,  1  f  Temporal,  masseter. 
Jaw  elevated  |  j^^rnal  pterygoid. 

Jaw  drawn  forwards— External  pterygoids. 
Jaw  drawn  backwards— Temporal  (posterior  fibres). 
Grinding  movements— External  pterygoids  (alter- 
nately). 

Dislocations  —  Fonoards,  complete,  bilateral,  and 
unilateral. 

STERNO-GLAVICULAR  JOINT. 

Sternum,  clavicle,  first  rib. 
Fibro-Cartilage,  complete. 

Anterior  and  Posterior  ligaments— Former  strong. 
Inter- Clavicular  ligament— Clavicles  and  epi-sternal 
notcb. 

Costo- Clavicular,  or  Rhomboid  ligament— Clavicle 
to  first  rib. 

Synovial  Membranes— T^vo. 

Movements — 

(  Sterno-mastoid,  levator  angulse 

Bhonldev  upioards  \  scapulae. 

(  Trapezius,  (omo-byoid). 

Shoulder  do'ivmoards— Weight  of  arm,  subclavius, 
pectoralis  minor. 

Shoulder  /orwartZs— Pectoralis  minor  and  serratus 

magnus. 

Shoulder  &ac7<;w«rc?s— Trapezius,  rhomboidei. 

Dislocations  (in  order  of  frequency)  -  Forwards, 
backwards,  and  upwards. 
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ACROMIO-CLAVICULAR  JOINT  (Arthrodial). 

Bony  surfaces  oblique,  clavicle  slightly  overlaps 
acromion  process. 

Fihro-Cartilage — Incomplete. 

Superior  and  Inferior  acromio-clavicular  ligaments. 

Coraco-Clavicular  ligament  (conoid  and  trapezoid). 

Movements — 

Kotation  of  scapula. 

Inferior  angle  forwards  | 

°  I  Trapezius. 

Inferior  angle  backwards  \  ^^'^^^^okIbms  major. 

{  i  ectoralis  minor. 

Dislocations — Clavicle  upwards,  downwards  (rare). 

SHOULDER  JOINT  (Enarthrodial). 
Ligaments — 

Oapside — Loose,  weakest  inferioiiy. 

Coraco-Humeral  Ligament — Thickening  of  capsule — 
coracoid  to  great  tuberosity. 

Glenoid  Ligament — Around  glenoid  cavity. 
Elastic  Ligament — Tendon  of  biceps. 

Movements— 

Axm  forwards — Pectoralis  major,  deltoid  (anterior 
fibres). 

Arm  backwards  [  L^tissimus  dorsi,  teres  major. 

(  Deltoid  (posterior  fibres). 
Arm  aMucled~D(Atoii\,  supra-spinatus,  biceps. 
Arm  addiicted—Ww^U,  pectoralis  m;ijor,  latissimus 
dorsi,  teres  major,  coraco-brachialis. 
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Arm  rotated  in  —  Subscapularis  and  muscles  of 
bicipital  groove. 

Arm  rotated  out — Teres  minor  and  infra-spinatus. 
Arm  circumducted — All. 

Dislocations — Sub-glenoid,  sub-coracoid,  sub-clavi- 
cular, sub-spinous. 

ELBOW  JOINT  (Ginglymus). 
Trochlear  surface  and  capitellum  of  humerus,  with 
greater  sigmoid  cavity  of  ulna  and  head  of  radius. 

Ligaments — 

Anterior — Humerus  to  coronoid  process  and  orbi- 
cular ligament. 

Posterior — Humerus  to  olecranon. 

Internal  LaieraZ— Internal  condyle  to  olecranon  and 
coronoid  process. 

External  Lateral— EKi&rnsX  condyle  to  orbicular 
ligament. 

Movements— 

Flexion — Biceps,  brachialis  anticus,  supinator  longus, 
extensor  carpi  radialis  longior,  and  muscles  of  internal 
condyle. 

Extension— Tylcq^s,,  anconeus,  muscles  of  external 
condyle. 

Dislocations — 

Radius  and  Ulna,  backwards,  outwards,  inwards, 
forwards. 

Radius,  forwards,  backwards,  outwards. 
Ulna,  hachwards. 
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RADIO-ULNAR  JOINTS. 

Superior — Head  of  radius  and  lesser  sigmoid  cavity 
of  uliia. 

Ligament — Orbicular. 

Synovial   Membrane   continuous   with   that  of 
elbow. 

Middle — Oblique  ligament  and  interosseous  mem- 
brane. 

Inferior — The  head  of  ulna  and  sigmoid  cavity  of 
radius. 

Ligaments — Anterior  and  posterior,  and  triangular 
fibro-cartilage. 

Synovial  membrane  very  loose  (membrana  sacci- 
formis). 

Movements — 

Supination  —  Biceps,  supinator  longus,  supinator 
brevis. 

Pronation — Pronator  radii  teres,  pronator  quadratus. 

WRIST  JOINT. 

Radius  and  hbro-cartUagc,  with  scaphoid,  semilunar, 
and  cuneiform. 

Ligaments— 

Anterior  and  Posterior — BetAvecn  above  bones. 
Internal  Lateral — Styloid  of  ulna  to  cuneiform. 
Externa/  Lateral — Styloid  of  radius  to  scaplioid. 
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Movements— 

Palmar  Flexion — Flexor  carpi  ulnaris,  flexor  carpi 
radialis,  palmaris  lougus,  and  flexors  of  fingers  and 
thumb. 

Dorsal  Flexion — Extensores  carpi  radialis  longior  and 
brevior,  extensor  carpi  ulnaris,  and  extensors  of  fingers 
and  thumb. 

Radial  Flexion — Flexor  and  extensor  carpi  radialis, 
extensors  of  thumb. 

Ulnar  Flexion — Flexor  and  extensor  carpi  ulnaris. 

Dislocations  (rare) — Forwards  and  backwards. 


Capsule  attached  around  acetabidum,  and  below  to 
anterior  inter-trochanteric  line,  base  of  great  trochanter, 
and  middle  of  posterior  surface  of  the  neck. 

Ligamentum  Teres — Head  of  femur  to  acetabulum. 

Cotyloid  Ligament — Transverse  ligament. 

Ligamentum  Eefl£xa—-T)ee-p  fibres  of  capsule  reflected 
on  to  neck  of  femur. 

IVIovements — 

Flexion — Psoas,  iliacus,  pectineus,  sartorius,  rectus 
femoris. 

Extension — Glutei  and  hamstrings. 
Abduction — Glutei  and  tensor  fascia  femoris. 
Adductio7i— Three  adductors,  pectineus,  gracilis. 


HIP  JOINT  (Enarthrodial). 
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Rotation  Out  wards— GluiQW^  maximus,  psoas  and 
iliacus,  obturator  iiiternus  and  externus,  gemelli,  pyri- 
formis,  quadratus  femoris. 

Rotation  Inwards — Gluteus  medius  and  minimus, 
tensor  vagiuEe  femoris. 

Cirmmdudion — All. 

Dislocations — To  dorsum  ilii,  sciatic  notch,  pubic, 
thyroid. 

KNEE  JOINT. 

Condyles  of  femur,  tibia  and  patella. 

Ligaments — 

{a)  Extra-Articular. 

Anterior — Ligamentum  patellaa. 

Posterior — Ligamentum  posticum  Winslowii. 

Internat  Lateral — Internal  condyle  to  tibia,  upper 
two  inches  of  shaft. 

External  Lateral — External  condyle  to  fibula — long 
to  head  of  fibula,  sliort  to  styloid  process  of  fibula. 

{h)  Intra-Articular. 

Anterior  Orucial — From  front  of  spine  of  tibia  to 
external  condyle. 

Posterior  Crucial — Erom  back  of  spine  of  tibia  to 
internal  condyle. 

Semilunar  Cartilages — Internal  and  external. 

Traiisvcrse  and  Coronary  ligaments. 

Synovial  Membrane  very  extensive,  and  having  three 
folds,  ligamentum  macosum  and  ligamonta  alaria. 
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Movements — 

Flexion — tlamstrings,  gastrocnemius,  popliteus,  and 
plantaris. 

Extension — Quadriceps  extensor. 

RotaMon  Tnivards  — •  Semi-membranosus,  popliteus, 
semi-tendinosus,  gracilis. 

Rotation  Outwards — Biceps,  quadriceps  extensor. 

Dislocations — Outwards,  inwards,  forwards,  back- 
wards. 

ANKLE  JOINT. 
Tibia,  fibula,  and  astragalus. 

Ligaments — 

Anterior  (thin) — Tibia  to  astragalus. 

Posterior — Place  taken  by  transverse  ligament. 

Internal  Lateral  (deltoid) — From  internal  malleolus 
to  scaphoid,  sustentaculum  tali,  and  astragalus. 

External  Lateral — Three  bands  from  external  malle- 
olus— two  to  astragalus,  and  one  to  os  calcis. 

Movements — 

Flexion — Tibialis  anticus,  peroneus  tertius,  extensors 
of  toes. 

Extension — Muscles  of  calf,  tibialis  posticus,  peroneus 
longus  and  brevis,  flexors  of  toes.  (Slight  lateral 
movement  in  the  extended  position). 

Dislocations — Outwards,  inwards,  backwards,  for- 
wards, and  U[)wards. 
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OSSIFICATION  OF  EPIPHYSES. 

The  following  Table,  which,  shows  approximately  the 
various  periods  when  tlie  epiphyses  join  the  shafts  of 
the  long  bones,  may  be  found  of  use  in  shoAving  up  to 
what  age  separation  of  epiphyses  may  occur : — 

Clavicle  —  Epiphj'sis  at  sternal  end  joins  shaft  about  25th 
year. 

(Coracoicl  process  joins   body  of  scapula  about 
ScAPUL.\ ...  4  puberty. 

yAcromion  process  joins  spine  of  scapula  about 
22nd  to  25th  year. 

(Lower  Extremity  joins  shaft  about  16th  year. 
HviyEiws.A  Interned  Condyle         n       „        18th  year. 

\^U2y)er  Extremity         n       n        20th  year. 

Radius      j  Upper  Epiphysis         „       „        17th  year. 
'       '  \Loicer  Epiphysis         n       n        20th  year. 

Ulna         (Olecranon process         m       h        17th  year. 
'   \Loiver  Epipihysis         n       m        20th  year. 

F  E  M  u  r       -f  ^VV^'''  Epiphysis  n        1 8 1  h  y  e  ar. 

'  \Lower  Ep>i2^hysis  n         20th  year. 

TiBiv         j Lower  Epiphysis  n       n    18th  to  19th  year. 
 \Up)pcr  Epiiphysis  m       h    21st  to  22nd  year. 

Fibula      f  Loiver  Epjiphysis         n       n        21st  year. 
 I,  Upper  Epipjhysis  u       u        24th  year. 
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Abdomen,  79 
Abdominal  Rings,  81 
Abscess  of  the  Antrum,  56 
, ,    of  Prostate,  104 
,,    Perinephritic,  95 
Post-pharyngeal,  67 
Psoas,  93 
Acromio-cIavicTiIar  Joint,  9 
Ankle,  145 

Anterior  Annular  Ligament,  28 
Antrum  of  Highmore,  56 
Anus,  109,  111 
Aorta,  79 

Arches  of  Foot,  149 

Armpit,  2 

Arteriotomy,  53 

Artery,  Anterior  Tibial,  142 

„    Axillary,  3,  5 

„    Brachial,  12,  13 

,,    Carotid,  Common,  44 

,,    Carotid,  External,  47 

,,    Carotid,  Internal,  47 
Circumflex  Iliac,  8 

,,    Common  Iliac,  96 

„   Dorsalis  Pedis,  153 

,,    Epigastric,  80 

„    External  Iliac,  97 

„    Facial,  52 

„    Femoral,  125 

,,    Gluteal,  130 

,,    Innominate,  34 

,,    Internal  Iliac,  97 

,,    Lingual,  65 

,,    Middle  Meningeal,  78 

,,    Obturator,  124 

„    Plantar,  153 

„    Popliteal,  136 

Posterior  Tibial,  142 


Artery,  Profunda,  126 

,,    Pudic,  116,  130 

„    Radial,  21 

,,    Sciatic,  130 

,,    Subclavian,  42 

,,    Temporal,  53 

„    Ulnar,  22 

„  Vertebral,  1.59 
Auditory  Meatus,  73 
Axilla,  2 

Axillary  Abscefs,  6 
Axillary  Artery,  3 
,,    Ligatui-e  of,  5 

Biceps,  11 
Bicipital  Fascia,  18 
Bladder,  101 
Bones  of  Cranium,  77 

,,    of  Foot,  153 

„    of  Leg,  144 
Brachial  Artery,  12 

,,    Ligature  of,  13 
Broca's  Convolution,  78 
Bryant's  Triangle,  129 
Bunion,  145 

Bursa  beneath  Gluteus  Maximus, 

,,    Hyoid,  37  [128 

,,    Olecranon,  17 

„    Patellc-e,  134 

„    Sub-acromial,  10 

„    Sub-deltoid,  10 
Bursa;  about  the  Knee,  137 

Canal,  Inguinal,  81 

,,    Hunter's,  125 
Carotid  Artery,  44 

,,    Tubercle,  45 
Cavity,  Nasal,  68 
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Chopart's  Amputation,  146 
Clavicle,  7 
Cleft  Palate,  62 

,,    Sternum,  34 
Club-foot,  149,  151 
Colles'  Fracture,  21 
Colon,  94 
Conjunctiva,  71 
Cord,  Spermatic,  82 
Cranial  Bones,  77 
Crural  Canal,  123 

„    King,  123 
Crutch  Palsy,  14 
Curvature,  Lateral,  157 
Cut- throat,  51 

Dislocations — 

Ankle,  170 

Elbow,  166 

Clavicle  164,  165 

Hip,  132,  169 

Jaw,  164 

Knee,  138,  179 

Shoulder,  10,  166 

Wrist,  168 
Drop  Wrist,  14 
Duct,  Nasal,  72 
,,    Stenson's,  54 
Wharton's,  64 
Dupuytren's  Contraction,  26 

Ear,  73 

Ear,  Middle,  74 
Elbow,  16 

,,    Miner's,  17 
Epididymis,  84 
Epiphyses,  Junction  of,  155 
Epiplocele,  89 
Eustachian  Tube,  63,  68,  75 
Eyelids,  70 

Pace,  52 

Facial  Artery,  52 

,,    Nerve,  54 

„    Vein,  53 
Fascia  ol'  Colles,  114 

,.    of  Gr.in,  121 

,,    of  Psoas,  93 

,,    Cervical,  40 

,,    Cribriform,  122 

„    Lata,  121 

Luraborum,  92 


Fascia,  Pelvic,  100 

,,    Perineal,  114 

,,    Plantar,  148 

,,    Prevertebral,  41 
Femoral  Hernia,  123 

,,    Sheath,  122 
Femur,  Fractures  of,  133 
Fistula  in  Ano,  112 
Flat-foot,  149 
Fore-arm,  19 
Fracture,  Clavicle,  8 

,,    Femur,  133 

,,    Humerus,  15 

,,    Scapula,  9 
Frtenum  Linguae,  64 

Galactophorous  Ducts,  33 
Ganglion,  31 
Gastrotnmy,  90 
Gland,  Mammary,  32 

,,    Sub-ni  axillary,  60 
Glands  of  Groin,  120 

,,    Axillary,  5 

,,    Cervical,  41 
Gluteal  Region,  128 

Hare  Lip,  61 
Hallux  Valgus,  145 
Hfemorrhoids,  110 
Head  and  Neck,  36 
Hernia,  Congenital,  86 

,,    Encysted,  86 

„    Femoral,  123 

„    Funicular,  86 
Infantile,  86 

,,    Inguinal,  87 

,,    Lumbar,  92 
Hey's  Amputation,  147 

,,    Ligament,  122 
Hesselbaoh's  Triangle,  87 
Hip  Joint,  131 
Hunter's  Canal,  125 
Hydi'ooele,  86 

Inguinal  Canal,  81 

,,    Hernia,  87 
Ischio-Rectal  Abscess,  112 

„    Fossa,  112 
Intercostal  Arteries,  35 
Internal  Mammary  Artery,  34 
Intestines,  Large,  94 

„    Small,  91 


INDEX. 


175 


Joints  of  Foot,  146 
Jugular  Vein,  48 

Kidney,  95 

,,    Floatiagr,  95 
Knee,  134,  137 
Kyphosis,  156 

Lachrymal  Apparatus,  71 

,,    Gland,  71 
Laryngotomy,  36 
Lateral  Curvature,  157 
Leg,  139 

,,  Bones  of,  144 
Lingual  Artery,  65 

,,    Nerve,  66 
Lips,  61 

Lithotomy  in  CliiMren,  117 

,,    Lateral,  116 

,,    Median,  118 
Lordosis,  156 

Malar  Bone,  55 
Mammary  Abscess,  33 

„    Gland,  32 
Maxilla,  Inferior,  57 

,,    Superior,  55 
Middle  Meningeal  Artery,  78 
Motor  Areas,  78 
Mouth,  61 

Nares,  68 
Nasal  Bones,  54 

,,    Cavity,  68 

„    Duct,  72 

„    Polypi,  70 
Neck,  Middle  Line  of,  36 
N61aton's  Line,  128 
Nerve,  Aurioulo-temporal,  54 

,,    ijuccal,  54 

,,    Facial,  54 

,,    Infra-orbital,  54 

,,    Lingual,  66 

,,    Median,  21 

,,    Musculo-spiral,  13 

,,    Sciatic,  130 

Spinal  Accessory,  50 

,,    Stretchine,  130 

„    Supra-orbital,  54 

CEsophiigus,  39 
QSsophagotomy,  39 


CEsophagostomj-,  39 
Omentum,  89 
Orbit,  70,  72 

Osteotomy,  MacEwen,  120 

Palate,  61 

„    Cleft,  62 

„    Soft,  62 
Palmar  Arch,  24 

,,    Fascia,  26 
Pampiniform  Plexus,  82 
Paracentesis  Thoracis,  35 
Parotid  Gland,  69 
Patella,  133 
Pelvis,  99 

,,    Fractures  of,  99 
Pelvic  Fascia,  100 

„    Floor,  99 

,,    Viscera,  101 
Pericardium,  35 
Perineum,  113 
Peritoneum,  88 
Petit,  Triangle  of,  92 
Pharynx,  67 
Plantar  Fascia,  148 
Polypi,  Nasal,  70 
Popliteal  Aneurism,  136 

,,    Space,  135 
Post-pbarvngeal  Abscess,  67 
Prostate  Gland,  104 
Prostatic  Abscess,  104 
Psoas  Abscess,  93 

Radius,  Fractures  of,  20 

Rectum,  108 
,,    Malformations  of,  111 
,,    Mucous  Membrane  of,  100 
,,    Veins  of,  110 

Ribs,  Fracture  of,  34 

Ring,  Abdominal,  81 

Rolando,  Fissure  of,  78 

Saphenous  Opening,  122 
Scalp,  75 
Scapida,  8 
Scoliosis,  157 
Scrotum,  83 

Slioath  of  Flexor  Tendons,  27 
Shoulder,  1 

,,    Joint,  9 
Sinus,  Lateral,  78 

,,    Superior  Longitudinal,  78 
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Spermatic  Cord,  82 

,,    Veins,.  82 
Spina  Bifida,  161 
Spinal  Accessory  Nerve,  50 

„    Cord,  159 

,,    Injury  to,  160 
Spine,  156 

„    Curvatures  of,  156 

,,    Dislocations  of,  158 

,,    Fractures  of,  158 
Movements  of,  158 

„    Sprains  of,  158 
Slipping  of  Tendons,  152 
Stenson's  Duct,  54 
Sternal  Foramen,  34 
Sterno-clavicular  Joint,  9 
Sterno-mastoid,  48 

„    Division  of,  50 
Sternum,  33 
Stomach,  90 

Stricture  of  Urethra,  107 
Stye,  71 

Sub-maxillary  Gland,  60 
Syrae's  Amputation,  145 
Sj'novial  Sheaths,  28 

Talipes,  151 
Tarsal  Cyst,  71 
Temporal  Artery,  53 
Temporo-maxillary  Joint,  58 
Tenotomy,  152 
Testicle,  84 
Thorax,  32 
Thyroid  Body,  37 

,,    Kemoval  of,  38 
Thyrotomy,  36 
Tongue,  63 


Tongue,  Lymphatics  of,  65 

,,    Nerves  of,  65 
Tongue-tie,  64 
Tonsil,  63 
Torticollis,  49 
Tracheotomy,  37 
Triangular  Ligament,  114 
Trigone,  103 

Tube,  Eustachian,  63,  68 
Tympanum,  74 

Ulna,  Fractures  of,  20 
Upper  Jaw,  55,  57 
Urethra,  106 

,,    Strictures  of  the,  107 
Urine,  Extravasation  of,  115 
Uvula,  62 
Uvula  Vesica3,  103 

Varicocele,  82 

Varicose  Veins  of  Leg,  141 

Vein,  Facial,  53 

,,    Jugular,  48 

,,    Median  Basilic,  18 

,,    Saphenous,  140 

,,    Spermatic,  82 
Veins  of  the  Neck,  48 

„    of  the  Rectum ,  110 

,,    of  Upper  Extremity,  18. 

,,    of  Lower  Extremity,  141 
Venesection,  18 
Volvulus,  90 

Wens,  75 
Whitlow,  28 
AVrist,  23 
Wry  Neck,  49 
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Price  £2  :  2s.    Supev-Eoyal  Folio,  Cloth. 
A  MAGNIFICENT  WORK. 

Makes  a  Handsome  Present  to  a  Senior  Medical 
Student  or  Practitioner. 

THE 

Topographical  Anatomy 
of  the  Child 

BY 

JOHNSON  SYMINGTON,  M.D., 

F.  K.S.E.,  F.R.G.S.E., 

Frofensor  of  Anatomi/,  Queen's  CoUerje,  Belfast ;  formerhj  Lecturer  on  Anatomy, 
Schonl  nf  Medicine,  and  Examiner  in  Anatomi/,  University  of  Edinlmriili. 


ILLUSTRATED  BY 

FOUHTEEN  IJKAUTIFUL  AND   fOR IlISCTLY  COLOURED   PLATES   (NEARI,^  ALL 
OF  WHICH  ARE  LTFE  SIZE)  AND  Till  RTY-TIl  REE  WOODUUTS. 


Tliis  miignificent  work  forms  one  of  the  mo.st  iniiiortant  and  most  viUualjle  of 
the  recent  contrilnitions  to  human  aniitoMiy.  TopOKrapliical  Anatomy  is  usually 
considered  independently  of  tlie  age  and  se.x  of  tlic  subject,  and  there  can  be  no 
question  that  many  of  its  data  require  reconsideration. 

The  present  work  is  founded  upon  tlie  examination  of  a  series  of  frozen  sections 
of  the  l)0die3  of  children.  It  Is  illustrated  liy  fourteen  life-sized  coloured  Plates, 
and  by  a  number  of  Woodcuts.  Of  the  excellence  ami  fidelity  of  the  Plates  it  is 
impossible  to  speak  too  highly.  'I'liey  reflect  llie  greatest  credit  \ipon  the 
publishers. 
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The  vertical  medial  sections  and  some  coronal  sections  of  the  thorax  are  the 
most  valuable.  Sections  are  Riven  of  all  parts  of  the  trunk;  of  the  skull,  to  show 
the  orbits  and  nasal  fossa;;  of  the  neck, to  show  the  position  of  the  larynx;  of 
the  thorax,  abdomen,  and  pelvis. 

The  First  Part  of  the  work  is  devoted  to  a  critical  explanation  of  tlie  Plates. 
The  Second  Part  deals  systematically  with  the  more  conspicuous  results  of  the 
author's  investiyiitions.  The  topographical  anatomy  of  the  auditory  meatus  and 
tympanum,  the  condition  of  the  spinal  curve  in  children,  the  topography  of  the 
brain,  and  the  relational  anatomy  of  the  male  and  female  genital  organs,  are  all 
dealt  with  in  an  able  aud  original  manner. 

Dr  Symington's  book  abounds  in  original  material.  It  is  a  work  that  no 
anatomist  can  afford  to  overlook.  It  adds  materially  to  our  knowledge  of  the 
most  practical  branch  of  anatomy,  and  is  a  credit  to  modern  scientific  research. 
—The  IiiternationalJouvnal  of  the  Medical  Sciences,  October  1887. 


While  the  anatomy  of  the  human  subject,  during  the  earlier  months  of  mtr.a- 
uterino  life,  has  been  investigated  with  great  care  and  minuteness,  and  whUe 
our  knowledge  of  the  topographical  anatomy  of  the  adult  has  been  enriched  by 
the  labours  of  numerous  investigators,  comparatively  little  attention  has  been 
paid  to  the  peculiarities  in  the  anatomy  of  the  infant,  and  the  changes  that  occur 
from  the  time  of  birth  up  to  that  of  adult  life."— In  these  words  Dr  Symington 
gives  the  reasons  that  have  moved  him  to  undertake  and  carry  through  the 
investigation  of  which  this  volume  forms  the  very  tangible  result.  Not  only  is 
it  true  that  very  little  has  been  published  on  the  subject,  but  it  is  also  true  that 
no  inconsiderable  part  of  that  little  was  erroneous;  and  there  is  scarcely  a  page 
of  this  book  but  corrects  some  common  error,  or  throws  new  light  on  anatomical 
relations  as  they  occur  in  the  child. 

Tlie  mode  of  investigation  pursued  lias  been  mainly  that  by  sagittal,  horizontal, 
and  coronal  frozen  sections  of  the  body  made  at  different  levels,  but  supplemented 
by  other  methods  where  fuller  information  was  required.  The  work  is  divided 
iiito  two  Sections,  the  First  forming  a  running  commentary  on  the  Plates  and  the 
Second  a  formal  discussion  of  the  points  wherein  differences  are  observable 
between  the  anatomy  of  the  adult  and  that  of  the  child. 

Hitherto  anatomists  have  had  no  very  clear  ideas  as  to  the  da  e  of  fm  ma  ion 
of  the  air  cavities  in  tlie  mastoid,  frontal,  and  superior  maxillary  bones,  in  all  of 
which,  but  more  especially  the  first,  accurate  knowledge  as  to  their  presence  oi 
absence  at  a  given  age  might  be  of  essential  importance  in  a  surgical  aspect  Di 
Symington  has  brought  much  evidence  to  bear  on  the  subject,  and  if  e  has  not 
settled  the  question  has  done  much  to  elucidate  it.  He  lound  that  the  autnim 
"aS».'(a  cavity,  as  he  remarks,  generally  ^^^''^t 
present  at  the  time  of  birth  in  all  the  si.cciraens  examined  ^y  liim  ;  but  he  is  of 
opinion  that  the  pneumatic  cavities  generally  are  not  formed  m  the  lo^^'-.  P«i 
0  the  mastoid  till  about  the  time  of  puberty  'Ihl^i^"-''' '^^^^'^f'l^f,"";"^' 
observation  in  connection  with  the  question  ot  trephining  the  mastoid  foi  suppuia- 
tion  of  tl  e  m  ddle  ear.  The  frontal  sinuses  he  found  in  his  specimens  to  l^e  absent 
't™x  yea?s  of  ageand  present  at  nine,  so  that  we  have  thus  pretty  clearly  indicated 
Ihe  daU  t  S  hey  commence  to  lorm.  In  regard  to  the  antrum  ol  Ilighmore. 
he  n  cs  thatT^^^^^^^  it  opens  into  the  infundibul.im,  and  not,  as  is  commonly 
staJerhlto  the  middle  me.itus,  although  sometimes  a  second  opening  is  found 

'''"^i:'^!^'»i^int  as  to  the  position  of  the  heart  in  children,  he 
dissents  from  thi  vicl  .hat\n  them  the  base  of  the  '-ait  is  hiuh^^r  than  in  a  u It. 
He  calls  attention,  however,  to  the  greater  '■<'^''^''-\'''Z  :  ,h  '^ 

'^'^:^:z'^T:r:^s  -^^^v^'p:^  r;-;:;^  o/'ihe  ^s.;  "u!^: 

into  the  development  of  the  jaws  and  teeth. 
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The  numerous  references  at  tlie  bottom  of  each  page  testify  to  the  painstaking 
care  wit!i  whicli  the  autlior  lias  studied  tlie  subject,  as  well  as  displaying  a 
praiseworihy  anxiety  to  give  full  credit  to  all  fellow-workers  in  tlie  same  field. 

We  muse  not  omit  to  express  our  high  appreciation  of  the  clearness,  accuracy, 
and  artistic  finish  of  the  coloured  Plates.  The  numerous  reference  lines  crossing 
their  surface  do  to  some  e.xtcnt  mar  their  beauty,  but  these  lines  greatly  simplify 
the  understanding  of  the  plates,  and  render  unneces.sary  the  usual  reference  tables, 
and  10  obtain  so  desirable  a  result  even  greater  sacrifices  might  have  been  e.xcused. 
We  congratulate  l)r  Symington  on  the  successful  termination  of  his  important 
Investigation. — Tlie  Glasgow  Medical  Journal,  November  1SS7. 

To  the  study  of  sections  of  the  frozen  human  body  we  owe  most  of  the  recent 
great  advances  in  our  knowledge  of  Topographical  .'\natomy.  The  older  method 
of  dissection  causes  a  certain  amount  of  displacement,  ,and  often  destroys  the 
relations  of  important  deep  parts  to  their  superficial  landmarks;  and,  therefore, 
until  this  new  method  enabled  us  to  check  the  results  of  dissection,  many  false 
views  were  current  concerning  the  actual  situation  of  organs.  Dr  Symington's 
work  is  one  of  the  most  valuable  contributions  to  the  literature  of  Sectional 
Anatomy;  and  is  one  of  the  most  creditable  pieces  of  original  research  in  this 
department  tliat  have  been  produced  in  Britain  within  the  last  few  years.  He  has 
illustrated  the  topography  of  a  number  of  parts  which  are  of  the  deepest  interest; 
to  the  i)racticiil  surgeon  and  physician  as  well  us  to  the  anatomist,  such  as  the 
relative  pcsitions  of  the  heart,  lungs,  and  liver  at  different  levels,  the  rel.ations  of 
the  laryn.K  and  trachea,  and  the  pelvic  viscera  in  children  of  the  two  sexes.  All  of 
these  are  points  concerning  which  the  practitioner  requires  to  have  the  most  precise 
knowledu'e,  on  account  of  their  bearing  on  tracheotomy,  lithotomy,  &c  

The  letterpress  has  been  written  with  much  care,  and  shows  an  extensive 
acquaintance  with  the  literature  of  the  subject.  We  note  h  itli  special  interest  the 
sections  on  the  TnpogrMphy  of  the  Ear,  the  Jaws  and  Teeth,  the  Heart,  and  the 
Bladder,  as  worthy  of  particular  attention.  Altogether  we  can  commend  the  work 
as  an  excellent  and  trustworthy  guide,  and  one  which  the  practical  physician  and 
the  operating  surgeon  will  do  well  to  consult.— 7'/ie  PraclUioiier,  August  1887. 

The  book  before  us  is  probably  one  of  the  most  important  contributions  to  our 
knowledge  of  human  Anatomy  that  the  Edinburgh  School  has  furnished  for  many 
years,  and  Dr  .Symington  may  be  congratulated  on  the  completion  of  a  work  of  such 
sterling  worth.  The  task  which  the  author  set  before  him  was  the  investigation  of 
those  peculiiirities  of  structure  which  are  to  be  seen  between  the  time  of  birth  and 
the  attainment  of  maturity.  These  two  extremes  of  the  period  have  been  often 
fully  <li3cusaed,  but  not  so  the  intermediate  stages;  hence  the  importance  of  trying 
to  trace  tl'.e  steps  of  change  from  one  to  the  other.  Although  it  might  have  been 
possible  to  infer  the  association  of  peeidiarities  of  structure  from  some  that  are 
well  known,  the  method  would  have  been  a  dangerous  one,  and  unscientific;  .and 
Dr  Symington  has  carefully  and  methodically  followed  llio  safer  plan  of  original 
investigation.  Since  the  differences  to  be  expected  are  chiefly  questions  of  the 
relative  size  and  position  of  various  pai  ts  and  organ.s,  no  method  of  research  was 
likely  to  yield  such  good  results  as  that  of  frozen  sections— the  one  adopted  in  the 
present  instance. 

The  work  is  divided  into  two  Paris.  The  Fh'st  Part  consists  of  a  series  of  Plates, 
illustrating  sections  of  the  bodies  of  children  cut  in  various  directions,  with 
sufficient  explanatory  text  to  make  clear  all  peculiarities  of  siructure,  and  with 
the  addition  of  Woodcuts  where  considered  advisable.  The  general  plan  of  the 
sections  is  much  the  same  as  that  carried  out  by  Braune  and  other  investigators 
of  adult  structure.  The  first  Plate  represents  a  mesial  section  of  a  girl,  let.  1.3; 
the  next,  a  simil.ar  one  of  a  boy,  .'ct.  0.  The  third  and  fourth  Plates  rein-o.sent 
various  sections  of  the  heail;  while  from  I'lates  V.  to  X.  inclusive,  serial  cross 
.sections  of  the  trunk  are  re]ireseuted.  Plate  XI.  has  one  cross  section,  and  one 
in  the  mesial  plane  illustrating  the  lower  part  of  the  abdomen  and  iiclvis.  Plato 
XII.  consists  of  two  most  valuable  figures,  illustrating  the  relation  of  internal 
viscera  to  the  abdominal  and  thoracic  walls  constructed  synlliefically  from  cross 
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sections.  One  is  from  tlia  body  of  tlie  girl,  tct.  6,  fi-om  wliich  the  series  of  cross 
sections  lias  lieen  figuied  ;  and  the  other  is  from  the  liody  of  a  boy,  tet.  5,  which 
was  used  to  illustrate  several  doubtful  points,  and  from  which  several  woodcuts 
were  drawn.  Both  views  are  from  the  front,  and,  of  course,  represent  the  thorax 
iu  extreme  expiration.  An  extra  view  from  behind  might  have  been  an  advantage. 
On  the  figure  of  tlie  female  child's  body  are  marked  delicate  lines,  indicating  the 
sections  and  a  reference  to  the  Plate  where  the  view  of  the  section  itself  may  be 
found,  'this  will  prove  of  great  service  in  the  study  of  the  Plates.  Corresponding 
references  to  the  woodcuts  in  the  other  built-up  figure  serve  a  similar  purpose. 
Plates  XIII.  and  XIV.  are  from  vertical  transverse  sections  of  the  thorax  and 
abdomen.  The  execntion  of  the  Plates  is  excellent,  and  gives  evidence  of  care  no 
less  than  of  artistic  skill. 

In  the  explanatory  text  Dr  Symington  has  entered  as  mueli  into  detail  as  each 
Part  seems  to  require.  It  would  have  been  better  had  he  mentioned  the  thickness 
of  each  section,  so  as  to  enable  the  reader  to  follow  the  series  more  easily,  but  the 
need  for  this  is  less  since  the  synthetical  figure  has  been  given  on  Plate  "XII. 

The  Second  Part  is  perhaps  the  more  valuable  portion  of  the  work.  Here,  under 
separate  sections,  the  peculiarities  of  structure  of  the  cliild  are  systematically 
discussed.  After  an  introductory  sketch  of  the  literattu'C  of  the  subject,  the  author 
takes  up  the  Brain,  and  points  out  the  important  differences  in  its  topographical 
relations  to  the  skull  in  children  and  adults.  The  Ear  is  next  discussed,  and  many 
facts  either  hitherto  unknown  or  almost  forgotten  are  brought  under  our  notice. 
The  Frontal  Sinuses  having  been  briefly  referred  to,  a  most  interesting  Essay 
follows  on  the  Mode  of  Eruption  of  the  Permanent  Teeth,  which  will  repay  careful 
study.  In  like  manner  are  treated  the  Vertebral  Column  and  its  Curves,  the 
Spinal  Cord,  the  Neck,  1  horax.  Abdomen,  Male  Pelvic  Viscera,  and  Female  Genitals. 
In  all  of  these  there  is  evidence  of  the  same  honest  and  careful  investigation ;  while 
references  to  the  work  of  others  show  that  this  department  of  inquiry  has  not  been 
neglected.  Some  of  the  Sections  have  already  appeared  as  original  pajiers,  but 
they  are  not  less  welcome  when  combined  with  much  that  seems  quite  new  in  a 
connected  form. 

"Tnit  TopoGitAPnicAL  Anatomy  of  thf.  Cnii-n"  will  undoubtedly  remain  a 
standard  work  on  the  subject;  and,  while  adding  very  distinctly  to  I  ir  Symington's 
reputation  as  an  anatomist,  will  reflect  credit  on  the  School  to  which  he  belongs,— 
The  Edinburgh  MedkiilJuurnal,  August  1887, 


In  der  Bearbeitung  der  theoretischen  Grundlagen  liegt  die  Znlcunft  der 
Kinderheilkunde.  Nnr  wenn  durcli  immer  neue  Korschungen  die  Bcsonderhciten 
des  wachsenden  Menschen  erforscht  werden,  muss  die  Bereclitigung  der  Piidiatrie 
als  Fachwissenschaft  allseitig  anerkannt  werden.  Natiirlich  darf  solches  Studium 
nicht  allein  dem  ■|'heoretil<er  iiberlassen  bleiben.  Auf  dem  Gebiete  der  Physiologie 
des  Kindesalters  hciben  auch  thatsiiclilich  die  Kinderiirzte  wncker  mitgeholfcn.  woit 
weniger  auf  dem  di-r  Anatomie  (z.  li.  Ki,kis<'Hjiann),  Abcr  auch  die  Anatoraen 
haben  dieses  Fold  selten  betreten,  nnd  iih  lleuke  fiiv  die  erste  Antlagc  des  Ger- 
hardfsclien  Ilandbuches  die  Anatomie  schreiben  sollte.  knnnte  cr  sich  nicht  auf 
eine  Zusanimenfussung  des  bisher  ISekannten  lie.schriinken,  sondorn  mnsste  an 
•alien  Pnnkten  neue  Untersnchungen  anstellen,  diefiir  die  zweite  Atiflage  bedcutend 
erweitert  wurdcn,  aber  noch  immer  kein  voUstiindiges  liild  liefern.  Scithcr  hat 
DwiGH-r  (Frozen  Sections  of  a  Cliild.  New  York,  ISSl)  fiiiifzehn  aufeinnnderfolgcnde 
Horizontalschnitte  durch  ein  3  jiihriges  Miidchen  abgobililet  nnd  erlautert.  die  uns 
liber  einige  Verhilltnisse  aufkliiren,  IMeses  Buch  wird  durch  das  vorliegcnde, 
dessen  Erscheinen  wir  mit  besonderer  Frende  begrii>seii,  bei  weitcm  nbertroffon. 
S.  Lecturer  der  Anatomie  in  Edinburgh,  hat  bereits  durch  einige  anatomische 
Arbeiten  (rhe  External  Auditorv  Meatus  iu  the  Child.  ,lom-nal  of  Anatomy  and 
Physiology  1885;  Position  of  tlie  Etnptv  and  Distciuled  Blailder  m  the  .Male  ClnUl, 
Das.  188.5 ;  On  the  liehiti(nis  of  the  Larvnx  ami  t  rachea  to  the  Vertebral  Column 
in  the  Foetus  and  Child,  Das.  Vol.  IX,  u.a.  m.)  den  Dank  der  Kinderarzle  vcrdicnt, 
im  vorliegcnden,  \V.  Briuine  in  [.eipzig  gewidmeten,  prachtvollen  «  crke  vercinigt 
er  eigenc  nnd  frembe  Studien  auf  dicsem  Gebiete  zu  eineni  Ganzeu. 
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Aaf  die  wichtigeii  ICrgebnissc  luimieii  wir  Icidtr  iiiclit  iiii  liiiizelnen  eingelien, 
empfehlen  dagegeu  alien  Fuclileuten  das  liueli  uufs  waniiste  imd  hotten,  dass  es 
audi  aiisserhalb  des  Gebietes  der  eiiglisclieii  Zunge  zahlreiche  Kiiufcr  finden  werde. 
JJei-  erste  llieil  enthiilt  in  gnwsen  faibigen  Tafeln :  Sagittalscbnitt  durch  ein  13 
jannges  Madohen,  den  gleiclien  durcli  einen  6  juliiigen  Kiiabeii,  drei  Fnuitalsclinitte 
clureu  den  Ivopl  eines  5  jalirigen  Madchen,  ehien  Horizontalsclinitte  durch  den  Kopf 
emes4j  jahngen  Knaben,  13  Horizoiitulschiiitte  durch  den  Kumpf  eines  5  jahrigen 
JIadcheiis,  sagittalaclinitt  durch  den  Unterleib  de.sselben  Kindes,  zwei  scheniatische 
±iiidei-  uber  die  Lage  der  Bniste-und  Baucheingeweido  bei  einem  6  jahrigen 
iladchen  und  einem  5  jaliiigen  Knaben,  zwei  Frimtalsehnittc  durch  eiiiein  4* 
J^  yiS*^?  Knaben.  liinzelheiten  sind  in  hesonderen  llolzschnitten  erklUrt.  Jede 
latel  wird  von  eiiier  !•  rlauterung  begleitet,  welclie  auf  die  Unterschiede  gegenuber 
dem  trwaclisencn  enigeht. 

Der  zweitt  Theil  ICiitluilt  die  Literatur  der  anatomischen  Abbildungen  des 
bandes  uiid  geht  dann  systeniatisch  anf  die  Anatomie  desselben  ein,  lis  werden 
nacheinander  besproclien :  Gehirii.  ohr,  Stii nbeinhuhlen,  Kiefer  und  Zalme 
nirbelsau.e  ITals  lirustkorb,  Unterleib,  miinnliehe  und  weibliche  lieckenorgane! 
Auch  hier  lielten  sehr  deutliche  scheniatische  Zeichnuiigen  zum  Verstiiiidniss  der 
"orte.  Aucli  anf  praktische  I'ragen  ( IVacheotomie,  Steinsehnitt)  wird  liucksicht 
genomnien  Der  einzige  Fehler  dieses  VVerkes  scheint  uns  die  geringe  Berlick- 
siclitigung  des  ersten  Lebensjahres  zu  sein.  Im  Uebri«en  konnen  wir  nur  den 
VVunsch  wiederholen,  d^is  Buch  mone  unter  den  Kindeiiirzten  die  verdiente 
verbreitung  finden.-Hu-  die  Ausstaitung  verdient  die  Verlagsbucliliandlung  ein 
besondeivs  Lob  und  es  lage  vielleicht  in  ihrein  fnteresse,  w-enn  sic  die  Tafeln 
auch  nut  deutscher  Erklilrung  erscheinon  lassen  wiirde,  iimsnmehr  als  die  englische 
Autlage,  w-ie  wu-  erfahren,  eine  sehr  niedrige  ist.-liAuimnz  (,i'rag).—Ce»iralblalt 
fur  hmderlmlkunJe,  Srd  September  1887 


Dr  Jolinson  Symington  has  well  filled  a  gap  in  our  Topographical  Anatomy, 
""^li.',"'  science  has  been  worked  at  most  extensively  and 

ably  by  Pirognft  I.raune.  I.usehka,  and  others,  in  the  adult;  but  the  method  of  tVozen 
sections  has  hitherto  been  systematically  applied  to  the  child,  in  one  case  only,  bv 
Professor  Dwight.  iJr  Symington  has  added  to  our  knowledge  by  presentin'g 
L'^  1?,  •  coloured  lithographic  illustrations,  all  life-sizet 

and  thirty-three  woodcuts  taken  from  sections  of  male  and  female  children,  aged 
lour  years  and  a  half,  five  years,  si.x  year.s,  and  thirteen  years,  and  has  given"  us 
a  l.aige  number  of  very  .-iceurate  observations  on  the  position  of  ihe  various  organs 
ami  vKScera,  and  the  changes  which  they  undergo  in  the  earlier  periods  of  life.  The 
hoi  izonta  .sections  have  been  taken  from  a  girl  six  years  of  age,  whilst  the  vertical 
stctioiis  (botli  coronal  and  .sagittal)  are  from  eliildren  of  bolli  se.xes  and  various 
uf,\  ■'"""inn  to  the  illustralions,  llie  work  is  most  valuable  for  excellent 
'1'  'T  ■'•'1"  "■';>'. ''"'ly  """  minutely  of  the  position  of  .structures  at  all 
•plu.,i  fh  •  "  '"""y  of       ^i<:ws  -enerallv  held  in 

legaid   here  o  will  have  to  undergo  considerable  alteration,     l  or  exa:mi,le,  Dr 

chiPr  fin"H      ?u  """'^"'■y  relativelv  as  long  in  the 

he'  d  'iw  J  .I    ;1   I  ^'f'""""^^"  i"  sf"t«  in  .sulyects  with  Ihe  entire 

sai'ne  u  Z?L     ,\      ,  '!!"";  "ewly-born  child  cease.s  at  iimeli  the 

k  is  1  i  l  ,  ,  h     '  ";.■■>"'"•. V"^^  ""^  ""-'^  relatively  short,  but  that 

ass  ,n  ,Hn    .   „  >        •  ■'     V7"''"'"'  i"       ""'"t-    '1'"'  common 

ir   .     V   ,,n  n     1"^  ^'"".aeh  in  the  child  is  vertical  is  al.so  shown 

from  """      P™^'^^"  '>y  "«iires  taken  from  an  infant  four  days  old,  and 

he  r,Mv^^  vt^f,./- "f";,  '  ""^"ted  to  the  position  of 

ea  vf,!  K  stnT  ?'  "  '•  r''''"'"  "  importance  to  .surgeons,  ai  d  will  be 

caiefully  studied  i.i  view  of  operations  <,i,  the  iirinarv  organs  in  early  life  'foo 

wi  h  \v7,i;.l?he'b7s  '"^  ""'"rr- '  "'""""^  ca,,;  ami  industry 

whi  d   r  n^^^„^^^  ,'"^«''li«"'i«".  »nd  the  accuraiy  and  lidelity  with 

™  ,    ;  mn  1  ^"'""r""  "^"ication  to  I'rolessor  linuine  is  a  most 

ot-  To  irr^c' I'T  "I  """«  '"'"■<■•  f"  advance  the  kiiowle.ig, 

WrS';rcler]r87'.'  ""-^  •^>'--'  >'-.cli.-y.L 
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Third  Edition,  in  2  vols.,  price  18s. 
ILLUSTRATED   WITH    238   USEFUL  ENGRAVINGS. 

APPLIED  ANATOMY 

BY 

JOH^f  LF'LACHLAJf,  M.D.,  B.Sc,  F.K.C.S.E.,  etc. 


The  Book  includes  ivhat  is  usually  known  as — 
1.  SURGICAL  ANATOMY.    2.  MEDICAL  ANATOMY. 
3.   OPERATIVE  SURGERY. 


USED  AS  A  TEKTBOOK  IN  THE  PRINCIPAL  UNIVERSITIES  &  MEDICAL  COLLEGES. 


The  modus  operandi  of  all  the  more  important  Surgical 
Oper.vtions — Instruments  required.  Duties  of  Assistants, 
etc.,  etc. — are  carefully  described,  as  well  as  Fractures  and 
Dislocations,  together  Avith  their  necessary  Treatment. 

GENERAL  CONTENTS  OF  VOL.  L 
Aneurism  and  its  Treatmen-^-Medical  Anatomy  of  Thoracic 
Aorta  and  its  Brancbes  — biAature  ol  Arteries— Amputations- 
Excision  of   Bones  and  Join  Is— Dislocations  and  Fractures,  with 
their  Treatment— The  -Eye  and  Ear. 

GENERAL  CONTENTS  OF  VOL.  IL 
Operations  on,  and  Anatomy  of— The  Air  Passages,  The  Larynx, 
CEsophagus.  Cut  Throat,  The  Pharj^nx.    Operations  on-NerveB, 
Tonsils,  Lower  Jaw,  Branchial  Clelts  and  Vistula.  Kanula.  Har^ 
Lip  and  Clelt  Palate,  The  Teeth,  Scalp.    Operaticns,  Fractures 
anS  Medical  Anatomy  oi- Cranium  and  Bram.  Tnyrcid  and 
Parotid  Olands.  Tongue.   Nose,  The  Antrvim.  Cranial  ^e^ 
Upper  Extremity,  Lower  Extremity.  The  Chest      Medical  and 
Surgical  Anatomy  of-The  Mamma,  The  Spme,  Tne  Spinal  Cord. 
Medical  Anatomy  o(- Spina  Bifida,  The  Ahdome^,  Operations 
Anstomv  ol-Liver,  Spleen,  Pancreas.  Kidney,  Hernia, 
The  Peiin^u^    Operations  ior  S^tone  in  the  Bladder,  The  Urethra, 
Operations  on-The  Testicle  and  Hydrocele,  Kectum,  Penis,  Fascia 
o^ThdoZn.     Gynsecological  Operations.  .   ^Hgin  and  Insertion 
of  Muscles.    Explanation  of  Terms  used  m  Eye  Surgery. 
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OPINIONS  OF  THE  PRESS. 

'It  deserves  every  success. '—Sir  George  Maci.eod,  Professor 
of  Surgery,  University  of  Glasgow. 

'If  the  medical  student  of  to-day  comes  to  an  examination 
unprepared,  and  retires  without  his  diploma,  he  certainly  cannot 
lay  the  blame  of  his  failure  on  want  of  instruction.  With  systematic 
courses  of  lectures  constantly  increasing  in  number  and '  severity, 
with  tutorial  classes,  with  extra  fees  and  extra  hours,  to  assist  him 
m  assimilating  the  indigesta  moles  that  is  spooned  into  his  unlucky 
bram,  by  the  constant  yearly  deciphering  of  ancient  manuscripts, 
with  text-books  to  be  mastered  which  contain  not  only  all  that  is 
really  known  on  any  subject,  but  also  all  the  facts  which  the 
respective  authors  have  evolved  from  their  own  conceit,  and  there- 
fore believed  to  be  valuable, -no  wonder  the  poor  victim  appears 
at  the  exammation  stuffed,  not  taught,  with  material,  crammed,  not 
digested.  To  help  the  student  in  his  difficulties,  to  guide  him  in  the 
waste  wilderness  of  his  poor  lecture-room  notes,  and  to  give  him  a 
chance  of  learning  something,  the  student  has  to  find  for  himself  men 
that  can  really  teach  liiin,  and  books  that  convey  useful  information, 
information  that  will  bear  not  only  on  the  work  of  the  examination, 
but  also  on  his  future  professional  life.  Dr  M'Lachlan  is  such  a 
teacher,  and  his  book  is  of  the  kind  we  mean.  It  is  a  successful 
attempt  to  show  how  the  facts  of  Anatomy  are  necessary  as  a 
groundwork  both  of  Surgery  and  Medicine.  If  mastered  it  will  do 
the  student  more  good  than  acres  of  MSS.  dealing  with  theory  and 
fad,  for  it  makes  his  anatomy  interesting,  and  the  bedside  or  the 
operating  theatre  intelligible,  an<l,  except,  where  vested  interests  in 
fees  come  in,  it  is  pretty  generally  acknowledged  now  that  the 
dissecting-room,  the  lalioratory,  and  the  hospital  are  the  real  place. 
0\  s{Wf\Y.'~Edi„/,!ir~;h  AMical  Journal. 

r,,,  JiJ*'-^  copiously  illustrated  with  well  executed  engravings. 

autT^r  h^^'      f  "^V       T  74  in  the  former  editio^i.  The 

of  S  sinrL^,''^  ^  '""^^  1°         tl^e  wants 

^o  nrVn.il     K  P^»^,l'«'"^7"'-.?eon  in  theapplication  of  anatomy 

V^Ti'^LT  '"^         '^^^  °- 

of  .h1r!lnil'°°''  '""''r'""  ^P^.'^^'Iy  with  a  view  to  the  requirements 
ediSfl  preparing  for  the  higher  examinations  ;  and  its  successive 
a  t     fn  r'  ""'f '"'^--e  P^-'f'^ct  than  the 

hSe  beJ  ."l  \'T  xi"      '"-T  •'^"^l  '"'-^"y  "ew  illustrations 

studenK      .  ,  T'''  r  """'^   "^-^y  '^-^  '^"'■'"^'lly  recommended  (o 

students  as  a  complete  and  practically  useful  Wxl-hooV: -Sco(smaH 
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Sixth  Edition,  Revised  and  considerably  Enlarged. 
Illustrated  by  Coloured  Plates,  price  10s.  6d.  net. 

THE   STUDENT'S  HANDBOOK 

OF 

FORENSIC  MEDICINE,  TOXICOLOGY, 

AND 

PUBLIC  HEALTH 

By  H.  AUBEEY  HUSBAND,  M.B.,  CM., 

B.Sc,  M.R.C.S.,  L.S.A.,  F.R.C.S.E., 

Author  of  'Student's  Handbook  of  the  Practice  of  Medicine,' etc. 


Used  as  a  Text-book  in  the  principal  Universities  ,iiid  Medical  Schools  in 
Great  Britain,  India,  and  the  Colonies. 


'It  is  intended  for  students,  and  is  for  tliem  very  convenient. 
This  edition  fully  sustains  the  acceptableness  of  the  work.— 
Lancet. 

'The  work  is  an  excrflent  epitome  of  the  subjects  on  which  it 
treats,  and  contains  all  that  the  student  need  know  to  pass  his 
examinations,  or  that  the  ordinary  practitioner  will  require  in  the 
course  of  his  practice.  ...  As  a  trustworthy  and  readable  guide 
to  the  study  of  forensic  medicine,  we  can  strongly  recommend  it  to 
both  students  and  practitioners,'— S<M(ie)i<'s  Journal. 

'The  book  is  one  which  can  be  commended,  and  will  in  the 
future,  as  in  the  past,  doubtless  smooth  the  passage  of  many  medical 
students  through  the  difficulties  of  the  examination  xootxi.  -  l^nbhc 
Health. 

'The  work  has  long  enjoyed  a  pre-eminent  reputation  as  a  book 
useful  to  students  about  to  proceed  to  examination  m  the  siiiyccts 
of  which  it  treats;  and  men  have  been  known  to  boa^^t  ol  Having 
secured  academic  degrees  by  no  more  than  a  cursory  p-'riisal  ot  us 
pa-es.  They  toiled  not;  but,  being  possessed  ot  Itii.  liandhook, 
nefther  were  they  spun.  The  new  edition  gives  the  book  an  un- 
proved shape.    The  text  has  been  revised,  new  mattei  has  been 

added;  and  some  professionally  *ll"^'™^'°'?!,,Xol-'wen 
in  the  work.  For  the  rest,  this  edition  keeps  the  handbook  ^^eU 
abreast  of  its  reputation.'— -S'toifO/WH. 
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Fourth  Edition.    Eevised  and  Enlarged,  witli  Illustrations 
and  Tables,  price  7s.  6d. 

THE  STUDENT'S  HAND-BOOK 

OP 

The  Practice  of  Medicine 

DESIGNED  FOR  THE  USE  OF  STUDENTS  PREPARING 
FOR  EXAMINATION, 

By  H.  AUBREY  HUSBAND,  M.B.,  CM., 

B.Sc,  M.R.O.S.,  L.S.A.,  F.B.C.S.E., 

Author  of  the  ' Sturient's  Hand-book  of  Forensic  Medicine  and 
Public  Health,'  'Sanitary  Law,'  etc. 


'  The  book  before  us  is  an  excellent  example  of  its  class ;  the  -wliole 
of  medicine  is  digested  and  tabulated,  and,  in  fact,  served  up  ready 
prepared  at  infinite  pains  to  render  it  easily  assimilated.' — Lancet. 

'  The  distinguisliing  features  of  Dr  Husbaud's  hand-book  are  con- 
densation and  clearness  of  diction — qualities  which  are  certain  to  ensure 
for  the  book  a  favourable  reception  by  those  for  whom  it  is  intended. 
We  have  pleasure  in  recommending  it  to  our  readers  as  a  most  useful 
work  to  peruse  immediately  before  presenting  one's  self  for  a  Medical 
Examination.' — Students^  Journal. 

'  The  book  is  not  put  forth  as  a  systematic  treatise  upon  diseases  and 
their  treatment,  but  under  each  section  will  be  found  a  brief  statement 
of  the  main  points  connected  with  all  the  diseases  enumerated  in  the 
nomenclature  of  the  Rnyal  College  of  Physicians,  London.  From  the 
point  of  view  of  the  uses  to  which  this  Manual  is  designed,  we  know 
of  no  work  that  can  be  put  in  comparison  with  it.' — Provincial  Medical 
Journal. 

'  Whether  as  a  hand-book  for  u.se  as  an  introduction  to  the  systematic 
study  of  disease,  or  for  the  purpose  of  refreshing  the  memory  on  the 
eve  of  an  examination,  the  work  is  equally  to  be  commended,  and  one 
may  safely  assert  that  it  will  retain  its  well  earned  popularity.'— 
Hospital  Gazette. 

'  A  Fourth  Edition  of  this  hand-book  needs  but  little  notice.  From 
the  time  when  it  was  first  offered  as  a  help  to  students  working  fdr 
examination,  it  has  with  each  edition  increased  in  size  and  fuhioss.  A 
special  feature  of  this  edition,  and  one  which  will  commend  it  to 
students,  ia  the  addition  of  a  set  of  Tables  for  diagnostic  and  other 
purposes.  The  increased  size  of  the  book  is  due  to  those  tables,  and 
to  additions  made  to  the  chapters  on  the  nervous  and  circulat(jry 
systems.  It  would  be  altogether  undesirable  if  the  excellence  of  this 
bonk  were  to  keep  any  man  in  his  student  days  from  reading  the 
classical  text-books;  on  the  other  hand,  while  the  present  oxamiiuitiou 
sy.'.tem  is  in  force,  such  a  book  as  Dr  Husband's  is  a  necessity,  ami 
his  we  c»n  recommend.'— Edinbtirgh  Medical  Journal. 
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Second  Edition,  price  6s. 
THE 

Student's  Hand-tiook  of  Cliemistry 

By  II.  LEICESTEE  GREVILLE, 

F.I.O.,  F.C.S.,  etc. 

This  book  contains  a  large  amount  of  information, 
condensed  into  Tables ;  also,  the  most  important 
Chemical  Calculations  and  Illustrations. 


'  The  tabulatiou  of  facts,  coutainiug  groups  of  elements  and  com- 
pounds, is  a  good  feature  in  this  book,  and  likelj'  to  prove  very  useful 
to  the  student.  The  chapters  dealing  with  Organic  Chemistry  are 
clear  and  succinct' — Nature. 

'  This  book  has  many  merits.  It  is  clearly  and  pleasantly  written, 
is  well  arranged,  and  contains  a  great  deal  of  useful  and  important  fact, 
much  of  it  embodied  in  Tables.' — Lancet. 

'  A  concise  and  useful  Manual.  The  work  has  been  revised  and 
made  more  valuable  by  the  addition  of  several  Tiibles  and  much  new 
matter  in  the  text.    The  calculations  are  very  useful.' — Scotsman. 

'  A  series  of  Tables  forms  a  useful  feature  of  the  work.' — Phai-via- 
ceutical  Journal. 

'  Tliis  compact  and  handy  little  Manual  will  be  found  a  useful 
guide  by  ordiuary  and  especially  medical  students.'  —  Medical  Prest 
and  Circular. 

'  The  work  before  us,  however,  may  claim  some  very  decided  merits. 
We  may  venture  to  say  thai  the  author's  primary  object  is  to  enable  the 
student  not  so  mucli  lo  "  puss"  as  to  "know."  He  has  appended  to  the 
treatise  a  very  useful  glossary  or  collection  of  definitions  of  the  principal 
terms  used  in  Chemistry.' — Chemical  News. 

'  This  is  an  excellent  Manual,  aud  is  likely  to  maintain  its  place 
among  the  many  mauuals  ef  Chemistry.  It  is  likely  to  be  popular 
with  students  ' — Edinburgh  .Medical  Journal. 

'  This  is  an  elementary  treatise  embodying  several  valuable  original 
features,  among  thorn  Tables  and  examples  for  general  Chemical 
calculations,  also  Tables  in  which  a  great  deal  of  information  has 
been  compressed  into  a  small  space,  malring  it  more  accessible  to 
the  student.' — American  Chemical  Peview. 

'  The  work  deals  with  both  Organic  aud  luorganic  Chemistry,  and 
much  information  has  been  compressed  into  sm.Tll  compass.  It  is  well 
adapted  as  a  hand-book  for  medical  students,  being  furnished  with  a 
copious  index,  and  the  text  is  given  in  such  a  form  as  will  render  it 
readily  accessible  to  the  student.  We  commend  tlie  work  to  the 
attention  of  Canadian  stiulents.'— C"a«ad»«H  Lancet 
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Fihh  Edition,  Eevised  and  Enlarged,  price  Cs. 

lateria  leclica  and  Therapeutics 

FOR  THE  USE  OF  STUDENTS  AND  PRACTITIONERS. 
By  WILLIAM  CRAIG,  M.D., 

CM.,  F.K.S.E.,  F.R.C.S.E.,  etc., 

Ledv.nr  .,u  Materia  Mcdka  in  the  Edinbnrcih  School  of  Medicine, 
E.i-aininer  at  the  Soiial  College  of  Swyeons,  Edinbumh, 
Exitiainev  at  Edinlmruh  Univcrsiti/. 

Used  as  a  Text-book  in  the  principal  Universities  and  Colleges  in 
Great  Britain,  India,  and  the  Colonies, 


'  As  the  Work  stauds  it  forms  a  very  clear  and  complete  guide  to  the 
study  of  the  properties  and  use.s  of  the  pharniacopceial  preparations,  and 
we  can  endorse  thoroughly  tho  good  opinion  we  were  enabled  to  pass 
upon  the  previous  edition.  The  excellent  Poeological  Table  is  very 
valuable,  as  are  the  hints  on  i'rescriptiou  Writing,  and  the  very  succinct 
Index  of  Diseases  with  their  Keniodies.  As  a  compeudium  of  Materia 
Medica  and  Therapeutics,  of  moderate  size,  but  full  of  information,  we 
know  few  to  surpass,  even  if  to  equal,  the  Manual  before  us.  We  have 
ourselves  made  a  constant  companion  of  the  former  edition,  which  has 
never  failed  us.' — Stndenis'  Journal. 

'This  book  contains  sound  sense  and  original  information,  and  will 
prove  a  good  pocket  companion  for  the  student.' — Medical  Times  and 
Gazette. 

'  Your  "  Manual "  will  bp  useful  to  me  iu  various  ways,  teaching 
included,  and  I  shoidd  tliiuk  it  will  be  regarded  as  a  boon  by  students 
preparing  for  tlieir  examination.' — Professor  Hahvey,  Aberdeen. 

'This  concise  little  Manual,  though  intended  primarily  to  assist 
students  attending  tlie  author's  own  classes,  possesses  several  char.ac- 
teristics  which  have  rendered  it  more  generally  popular.  Special 
empha.sis  is  laid  upon  alterations  in  nomenclature  which  might  other- 
wise escape  ii.tteution.  The  volume  concludes  with  a  Nosological 
Table,  a  .Schedule  of  Poisons  and  their  Antidotes,  together  with  an 
Appendix  of  Contracted  Terms  in  (Vimmon  Use.  It  is  beautifully 
printed,  and  is  altogether  a  very  handy  and  convenient  volume  for 
the  use  of  students  ]irepariug  themselves  for  examination.' — British 
Medical  Journal. 

'  This  being  a  fifth  edition,  calls  fur  very  little  remark.  Tho  amount 
of  condensation  of  material  is  truly  surprising;  useful  facts  are  stated 
so  briolly  that.  It  priuri.  it  would  give  the  impros.si(jn  of  a  peculiarly 
dry  and  uninteresting  inti-oduetion  to  a  very  di/licult  subject.  The 
author's  hope  that  tho  book  would  be  of  Service  to  stiulonts  preparing 
for  tlieir  professional  examinations  can  surely  only  bo  realised  when  a 
conci.se  epitome  is  required  in  tho  fow  weeks  imuiodiately  preceding 
examination, and  when  tho  student  is  already  familiar  with  the  subject.' 
— Lancet. 
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Demy  4to.,  price  7s.  6d. 

Illustrated  witli  lO  Coloured  Plates. 

HERVES  OF  THE  HUMAN  BODY 

BY 

^ALFEED  W.  HUGHES,  M.B.  &  CM.  Edin.; 

F.R.C.S.  Ediu.;  M.R.C.S.  Eng.; 

Professor  of  Aiiulomy,  South  Wales  Medical  College,  Cardiff. 


'  An  excellent  work  of  reference  for  students,  quite  in  place  in  a 
Medical  School  library.  The  dravviDgs  are  large  and  bold,  demon- 
strating the  distributions  and  connections  of  the  cranial  and  spinal 
nerves  with  clearness  and  accuracy.    The  cranial  nerves  in  particular 

are  well  represented  The  preparation  of  "  Nerves  of  the  Human 

Body  "  must  have  cost  its  author  much  trouble,  and  Dr  Hughes  may 
be  congratulated  on  the  result  of  his  labours.' — British  Medical  Joiirnal. 

'As  regards  the  work  little  is  left  to  be  desired.  As  far  as  the 
diagrammatic  and  literal  description  of  the  nerves  goes,  this  work  is 
undoubtedly  good;  and  there  is  no  doubt  that  the  anatomical  details 
are  an  improvement  on  those  usually  given.  It  will  be  found  a  help 
to  students  in  their  practical  work,  and  of  equal  help  to  the  prac- 
titioner in  his  pathological  and  therapeutic  investigations.' — Provincial 
Medical  Journal. 

'  The  diagrams  are  very  clear.  The  text  contains  a  well  arranged 
summary  of  the  main  facts  of  the  origin,  course,  and  distribution  of  the 
cranial,  spinal,  and  sympathetic  nerves.  It  is  a  work  that  may  be  con- 
sulted with  confidence  by  the  student,  and  which  he  will  find  a  useful 
aid  in  gaining  a  knowledge  of  the  nervous  ByBtem.'—Edi?ibiirqh  Medical 
Jownal. 

'A  thoroughly  excellent  contribution  to  anatomical  literature,  will 
be  valuable  to  those  struggling  hard  with  the  most  diflicult  subject  in 
human  anatomy.  The  diagrams  cannot  be  praised  too  much.— The 
Student. 

'  Dr  Hughes'  book,  "  The  Nerves  of  the  Human  Body,"  simplifies 
the  task  in  a  way  unknown  to  the  student  of  Gray  and  Quain.  The 
diagrams  are  beautifully  executed.' — Scotsman. 

'  Mr  Hughes  has  shown  more  daylight  into  that  dark  subject  than 
any  of  his  predecessors.  The  book  can  be  safely  recommended  to  aU 
students.' — College  Column. 

'  The  special  feature  of  the  book,  is  a  series  of  ten  beautifully 
executed  Plates  of  Diagrams,  in  whicli  I  ho  different  nerves  are  very 
distinctly  figured.  The  work  is  intended  as  a  special  adjunct  to  tue 
standard  text-books  of  Practical  Analoniy,  and  as  such  it  can  scarcely^ 
fail  to  be  of  groat  assistance  to  students  who  wUl  use  it  inteUigently. 
— Scottish  Leader. 
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Second  Editiou,  Price  6s. 
Revised  and  Enlarged,  with  12  Tinted  Plates  and  40  Woodcuts. 

OF  THE 

linor  aynecological  Operations  and 
Appliances 

By  J.  HALLIDAY  CEOOM,  M.D., 

P.R.C.P.E.,  F.R.C.S.E., 
Lec/urer  on  Midwifery  and  Diseases  of  IVomen,  School  of  Medicine  ■ 
President  of  the  Obstetrical  Society,  Edinhnxh  ;  and 
Examiner  in  Midwifery  in  the  University  of  Edinburgh  and  Royal  College 
of  Physicians,  Edinburgh. 

'  The  descriptions  and  recommendations  of  Dr  Groom  seem  eutirelv 
annhar,  intelligible,  and  wholesome.     A  number  of  well-exec  ted 
hthographic  plates  giving  vnrious  relations  of  the  pelvic  organs,  add 
to  the  value  ot  the  book.'-.-h«e,-iV««  Journal  of  Obstetrics. 

'  The  work  is  admirably  adapted  as  a  practical  guide  to  obstetric 
clinical  clerks,  house  surgeons,  and  physicians,  as  well  as  medk^l 
practitioncTS  I  is  well  arranged  throughout,' and  vv  1,  no  do  bt 
retain  the  hold  it  has  already  t»,Uu.'-Lond<m  AUdkal  Record  ' 

'  All  that  is  of  doubtful  value  i.s  jiurposely  omitted,  and  oulv  the 
methods  of  examination  and  tron  uncut 'recognised  as  ?h6  be  fare 
described  concisely  and  with  capital  ilhu.tralion...  The  book  which 
embraces  all    he  gynecological  operations  with  the  exceS  of  he 

ss::ja/}r4asr°  ''-''"^  io^izi:^ 

^^f  rvr^^'""^       '''''  ^'^''^  valuable  Manual  lias  run  into  a 

to  t^e  stu  leut''and'b::''"'""";-r''  "  ->mniend  itsel  both 

to  tne  stuaent  and  busy  practitioner.    We  finish  tlie  ncrusal  of  thi^ 

rxTres'sX"  ilr"*  /' U  T'^'P       arrangcnionrrd  lii4  o 
eipres.sion.  — Medico-Chirim/kai  Journal 

midwiferv\ud  Th« ''T^'°  ^'""^l       "'"''^'^       '^^"'^  ^^re  the  student  in 

^:^^^7;!:\I^^^^:^-^y  ..ggeSi^S^ 
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SECOND  EDITION. 


rourtli  Thousand,  price  5s.  uet. 


Illustrated  by  40  Plates  (many  Coloured)  or  109  Figures. 

Anatomy  of  the  Brain  and 
Spinal  Cord 

BY 

J.  RYLAND  WHITAKEU,  B.A.,  M.B.  (Lend.), 

F.R.C.P.,  L.E.C.S.  (Edin.); 

U-ctnrer  on  Anatomy.  Surrieons  I/al!.  Edinburnh; 
Examiner  f»r  llie  T,  iph  QuaUlimtion. 


Used  as  a  Text-Book  in  the  principal  Universities  and  Medical  Colleges 
in  Great  Britain,  India,  the  Colonies,  U.S.A.,  and  Italy. 


#|jmions  of  tbc  f  rcss. 

'The  book  is  an  excellent  Manual  for  the  use  of  SU'.^1«»;^' ""f 
make  a  iood  introduction  to  the  heavier  texL-books.  1 Edit  on 
iTiB  de  more  valuable  by  the  inch.siou  of  some  "'f  -  ^J^^ 
texT  and  bv  the  addition  of  many  new  hgures  and  tables. 

""trik  consists  of  an  exceedingly  clear  acc.nnt  of  the  central 
l./^t  Wn  -^P-^-'-^-^Ll'?'^  "LlXgstone  have 
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I'l'ieu  4s.  6d.  net. 


Notes  on  Pathology 

By  J.  RYLAND  WHITAKEE, 

B..\..  .ir.li.lLoiul.),  K.n.C'.p.,  L.R.C.S.(Eiliii.); 

Lecturer  on  Anntomy,  .'Siiigeons  Hall,  Edinburgh: 
lixaminer  for  the  Triple  Qualijicalioii. 

AUTHOR  OF  'anatomy  OF  THE  BRAIN  AND  SPINAL  CORD.' 


Vol.  I.— GENERAL    Vol.  II.— SPECIAL  (/;//;r/^?ra//^;/). 

Used  as  a  Handbook  in  the  principal  Universities  and  Colleges. 

'  These  "  Note.s,"  which  traverse  the  whole  range  ol'  General  Pathol- 
ogy, have  evidently  been  compiled  with  great  care.  Together  they 
form  an  outline  of  the  subject  of  which  it  will  not  be  difficult  for  the 
student  to  fill  in  such  rietails  a.s  he  gathers  from  his  lecturer  or  his  text- 
book. The  author  himself  recognises  tliih  as  the  main  object  of  his 
pubhcation,  and  we  may  say  at  once  that  he  has  done  his  work  well 
and  that  it  should  prove  of  much  utility.  In  these  days  of  "compendia" 
of  knowledge,  where  the  aim  often  seems  to  be  to  condense  into  as 
small  a  space  as  possible  the  facts  of  science,  so  that  the  student  may 
be  saved  the  trouble  of  learning  them  step  by  step,  it  is  gratifyino-  to 
hnd  a  witer  who  takes  a  higlier  view  of  the  kind  of  assistance  that'the 
student  needs.  The  information  he  cnnveys  i.i  his  little  work  is  con- 
sideralile,  and  also  accurate  ;  in  parts  even— e.g.,  in  the  sections  deai- 
me  with  Inflammation  and  the  Parasites— it  is  almost,  if  not  quite,  as 
full  as  IS  to  be  found  m  many  a  text-book.  But  it  would  be  difficult 
tor  the  student  to  use  the  work  simply  for  tho  purpose  of  "cram  " 
We  believe,  moreover,  that  teachers  also  mav  be  glad  of  so  concise  a 
summary  of  the  subject  as  Mr  Wliitaker  has  given."'— Za?tcei;. 

'  This  is  evidently  the  first  part  of  what  may  be  described  as  a  useful 
synopsis  for  students,  and  it  deals  purely  with  General  Pathology  The 
auihor  has  attempted  to  outline  the  causation  and  pathological  characters 
ot  disease  ;  and  in  a  neat,  concise  way  every  sulijeot  is  dealt  with  so  as 
to  give  a  concentrate,!  idea  of  the  varieties  of  disease  and  the  natiu-e 
of  their  pathological  processes.  The  arrangement  of  the  book  is  in 
bections-the  hrst  of  which  is  devoted  to  Altered  Conditions  of  tho 
Urcnlation;  another  treats  of  Inflanimation  and  its  Results;  a  third 
ot  Retrogressive  and  Progressive  Changes  ;  and  the  last  of  Parasites  and 
Hara,sitic  Dr^eases.  As  a  digest  it  is  a  remarkably  good  book,  without 
padding  or  unnecessary  verbiage,  and  with  a  conipreliensive  survey  of 
caus-auon  ar,d  the  varieties  of  allied  or  similar  pathological  procosse.s. 
tor  the  student  it  will  prove  an  admirable  memory  holp,  and  for  tho 
practitioner  it  will  frerpicntly  bo  sufficient  whon  h^  does  not  require 
to  (hp  e.xiianstivoly  i:;!o  n  subject.'— CV«,st/o,»  Ilrrahl. 
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Price  10s.  6d. 

THE  STUDENTS' 

Handbook  of  Medicine 


AND 


Therapeutics. 

By  ALEXANDER  WHEELEE, 

Clinical  Assistant,  Ont-Patient  Department,  Edinljuryh  Soyal  hijinnai-ij. 
Author  of  "Our  Unseen  Foes,"  &c. 


Used  as  a  Text-Book  in  the  principal  Universities  and  Colleges. 


'It  is  distinctly  designed  to  refresh  the  memory  on  salient  pomts, 
as  well  as  to  enunciate  the  leading  principles  of  treatment.  These 
aims  have  been  faithfully  carried  out,  and  that  too  with  an  originality 
for  which  it  might  be  thought  there  could  bo  httle  scope.  Clear, 
concise,  and  accurate.' — Lancet. 

'This  e-voellent  little  volume  .  .  .  Many  good  coloured  and 
uncoloured  diagrams  illustrate  the  book,  and  we  think  the  young 
practitioner  can  hardly  make  a  better  investment  than  the  purchase 
of  Mr  Wheeler's  work.  It  is  up  to  date  in  pathology  and  1.reatment, 
and  is  a  model  of  clear,  terse  writing."  -.Vn^-tn?  Press  and  Circular. 

'This  is  an  exceedingly  good  little  work,  unpretentious,  it  is  true, 
but  fulflllinn-  far  more  than  it  pretends.  We  have  nothing  but  praise 
for  the  work.  As  a  whole,  it  shows  a  remarkable  power  ot  imparting 
information  in  a  clear  and  easily  remembered  style  ;  and  the  author  s 
practice  of  giving  explanations  and  reasons  for  every  step  in  he  treat- 
ment of  disease  strikes  us  as  being  particularly  suitable  for  the  needs 
of  the  men  to  whom  he  appeals.  We  heartily  recommend  it  to  the 
overworked  final  man.'— T/te  Student. 

'  The  volume  is  carefully  compiled  and  well  written,  .and  is,  in  our 
opinion,  destined  to  take  high  rank  amongst  its  competitors.  It  can 
bVprofitablv  read  either  by  the  student  on  the  eve  ot  '^'l 
to  refresh  his  memory,  or  by  the  busy  practitioner  for  t  e  same  pu.^ 
poso.  We  venture  to  predict  that  a  Second  Edition  will  shoitl>  be 
called  for.'  -7'/ifl  (i>i(uicrUj  Mediml  .hurml. 
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Price  4s.  6d.  net. 
ILLUSTRATED  WITH  8  COLOUEED  PLATES. 

MANUAL  of  SURGICAL  ANATOMY 

BY 

ALFRED  W.  HUGHES, 

M.B.,  CM.,  F.R.C.S.  Ellin. ;   M.R.C.S.  Eng. ; 
Pi-vfessor  of  Anatomij,  Kiny's  College,  London.      Aiilhor  of 
'  Nerces  of  the  Human  Boih/,'  i\-c. 

Used  as  a  Handbook  in  all  the  Universities  and  Medical  Colleges. 


'  This  little  book  contains  very  terse  descriptiufls  of  tbe  anatomical 
facts  most  important  to  students  about  to  present  themselves  for  their 
Final  Examination  in  Surger3'.  Clearness  sometimes,  and  elegance 
of  diction  often,  liave  been  sacrificed  to  brevit)'.  It  will  commend 
itself  to  those  for  whom  it  is  specially  prepared.' — Lancet. 

'  Dr  Hughes  evidently  possesses  the  faculty  of  condensing  a  large 
amount  of  information  into  a  small  space  in  a  clear  and  methodical 
manner.  The  studeut  will  find  it  a  very  reliable  guide.  The  work 
contains  a  number  of  excellent  illustrations,  which  will  greatly  assist 
the  student  in  learning  the  relative  positions  of  various  structures 

which  he  would  encounter  in  the  ligature  of  the  principal  arteries.'  

Edinburgh  ^[edii:al  Journal. 

'  No  book  could  be  better  adapted  for  Examination  purposes.  The 
book  may  be  safely  recommended. '—//(A<;;i7«/. 

'  Plero  is  a  simple  book  plainly  written  with  the  main  facts  of  the 
subject  clearly  exposed;  it  is  easily  understood,  ea.sily  remembered; 
it  can  be  read  tlirougli  in  half-a-dozeu  hours.  We  recommend  it  to 
you,  its  perusal  will  supply  you  with  many  excellent  and  useful 
anatomical  facts  whicli  you  ought  to  knuw .'  —  Lublin  Journal  of 
Medical  Science. 

'  Dr  Hughes'  book  will  supply  the  gaii  existing  betwixt  the  more 
elaborate  Manuals  of  Surgical  Anatomy  on  the  dug  hand,  and  the 
mere  outlines,  used  for  "cranmiiug"  purposes,  on  the  other.  The 
work  is  a  useful  one,  and  we  have  perused  it  with  the  restdt  of  finding 
that  most  of  tlie  important  points  involved  in  the  common  work  of  tho 
Surgeon  have  been  duly  noted.  T)io  section  on  Hernia  in  particular 
strikes  us  a.s  being  excellently  done.  The  Plates  illustrating  tho  book 
liavo  the  relations  of  Arteries,  Veins,  and  Nerves  printed  in  colours, 
this  plan  facilitating  easy  reference  to  tho  details  they  expound.'— 
Glasfjou:  Jlcrald. 

'  A  brief  couuisely-wi-itteu  handbook,  covering  that  dopartnu'ut  of 
Anatoniy  which  concerns  students  who  seek  only  the  usual  Surgical 
f  I  \i  al  i  fi  ca  tion  s . '  —.ScoU  num. 
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Vaccination  Eruptions: 

#rtghtai  |{escartb. 

By  THOMAS  DOBSOK  POOLE,  M.D., 

blaster  in  Simjeri/,  U)iioei-sifi/  of  Edinlnrgh ;  Fellow  of  the  Olsietrical  Soeie/i/. 


'The  author  classifies  eriiptious  as  follows: — (1)  Those  due  to  pure 
vaccine  inooulatioi),  (2)  those  due  to  mixed  inoculation.  He  enters  at 
length,  and  very  properly,  into  the  question  of  the  qualities  of  the 
lymph  itself,  of  its  origin  and  cultivation,  and  here  is  the  crux  of  the 
whole  question.  The  question  of  the  artificial  cultivation  of  the  lymph 
is  a  very  important  one,  and  the  author  suggests  a  method  which  we 
trust  may  either  solve  the  problem  or  mature  its  consideration.  The 
work  is  one  well  worthy  of  consideration.' — Olasyoio  Herald. 

The  title  of  this  very  interesting  work  concisely  indicates  its  con- 
tents. A  good  acquaintance  with  the  literature  of  the  subject  is  shown 
in  every  page,  and  the  cited  cases  are  of  great  interest,  especially  those 
in  connecuon  with  the  suljject  of  generalised  vaccine  eruption  {vaccine 
jenci-alisec).  The  differential  diagnosis  between  vaccination  ulcers  and 
primary  chancres,  also  between  vaccination  eruptions  and  secondary 
syphilitic  manifestations,  is  given  in  cxlenso  from  Portalier's  summary 
of  Fournier's  lectures.  The  author  concludes  from  a  study  of  tuber- 
culosis, including  his  own  experiments,  that  its  transmissiou^by  means 
of  official  vaccioation  is  "beyond  the  limits  of  possilnlity."  In  con- 
clusion, this  work  deserves  perusal  by  all  who  are  interested  in  the 
subject  of  vaccination,  therefore  by  all  medical  practitioners.'-Bri^is/i. 
Medical  Journal. 

'The  author  of  this  little  work  has  made  himself  well  acquainted 
with  most  of  the  reliable  literature  of  recent  date  bearing  on  his 
theme,  and  has  put  into  a  convenient  and  useful  form  a  great  deal  of 
information  that  could  otherwise  be  obtained  only  by  hunting  through 
a  variety  of  medical  periodicals  and  other  publications.  The  work 
ouo-ht  therefore  to  be  welcomed  by  all  who  have  much  to  do  with 
vaccination,  and  especially  by  public  vaccin.itors,  who  are  the  only 
persons  likely  to  have  the  opportunity  of  meeting  with  some  ot  the 
very  rare  vaccinal  sequeUio  of  which  he  principally  treats.  A  chapter 
is  very  profitably  devoted  to  vaccine  syphilis.  The  chapter  on  tuber- 
culosis is  one  of  the  best  in  the  book.  Other  subjects  shortly  dis- 
cussed are  leprosy,  ervsijiolas,  vaccinia  gangrenosa,  etc.  1  he  work 
forms  a  really  useful  'addition  to  the  literature  of  vaccination  and 
ought  esT>ecially  to  be  read  by  every  public  vaccinator  in  the  kingdom. 
—  Glasffow  Medical  .Tournal. 
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Price  Five  yliilliiigs. 

THE  STTIDEHTS'  HAIIDBOOK 

OF 

GYNECOLOGY. 

Iprnfuseln  |IIliTstrateb. 

THE  MOST  PRACTICAL  HANDBOOK 
EVER  PUBLISHED. 


Used  as  an  Introductory  Text-Book  in  all  the 
Universities  and  Medical  Schools. 


'  Everything  is  stated  in  a  most  clear  and  concise  way,  and  as  the 
Yolume  is  nicely  illustrated,  it  should  ho  of  groat  assistance  to  final 
men  especially.'  —  Ditipalch. 

'  There  arc  many  who  have  serious  douhts  as  to  any  real  vahie 
being  ohtainahie  frim  such  condensed  forms  of  ini])arling  infor- 
mation, hut  they  are  clearly  very  popular  among  mc(lical  students. 
'I'he  present  volume  makes  no  pretensions  to  compete  with  more 
exhaustive  works,  hut  it  is  liopcd  it  will  prove  useful  to  lieginncrs 
and  to  tlioso  who  wisli  to  synopsise  an'l  focus  the  knowledge 
obtained  from  hirger  works.  It  is  clearly  and  concisely  written,  and 
it  is  surprising  to  find  that  it  has  succeeded  so  well,  in  the  small 
apace  at  its  disposal,  in  covering  the  ground  necessary  for  an  ele- 
mentary knowledge  of  this  progrcsaivc  and  important  branch  of 
m  ed  i  ca  I  1    rn  i  ng. ' —  SrotKmnn. 
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4to,  price  Sixpence  net. 

SCHEDULES  FOR 

PLANT  DESCRIPTION 

(llUustraicil) 
By  JOHN  WISHART, 

Lecturer  on  Zoolor/jf  and  General  £ioloijt/  in  Robert  Gordon  8  College,  Aberdeen  : 
Serbarium  Medallist  of  the  Pharnnieeidieal  Society  of  G-)-eat  Britain. 

USED  IN  ALL  UNIVERSITIES  AND  COLLEGES. 

'  These  ScliecUiIes  are  very  well  arranged  for  field  work,  a  well 
fillcd-in  scliedule  of  cheiranthiis  clw'iri  being  uaed  as  an  example. 
The  use  of  these  Scliediiles  liy  pupils  will  train  their  powers  of 
observation  and  reasoning,  and  prevent  them  from  being  contented 
with  book  knowledge.' — Ihihlhi  Journal  of  Medical  Science. 

'These  tables  are  admirably  adapted  and  arranged  on  a  scientific 
principle  for  building  up  an  instructive  record  of  plant  examina- 
tion. The  idea  is  that  a  number  of  thf-se  book.s,  after  being  cor- 
rectly filled  should  be  bound  together  and  kept.  These  sehedules 
will  prove  of  great  use  in  systematising  the  habits  and  methods  of 
a  beginner  in  botanical  work,  and  the  right  use  of  them  will  serve 
to  greatly  forward  his  knowledge  in  the  subject.' — Aberdeen  Daibj 
Free  Press. 

'This  is  a  very  concise  and  practical  manual,  a  summary  and 
resiim6  of  the  principles  of  pharmacology  and  the  nature  and  uses 
of  drugs,  with  their  doses.  The  method  of  arrangement  of  chapters 
is  simple  and  intelligible  and  the  doses  of  officinal  pi-eparations 
are  stated  under  a  system  of  classification  which  prevents  reitera- 
tion and  more  readily  impresses  the  memory.  These  and  other 
features  make  the  book  quite  a  uselul  and  intelligible  little 
volume.' — Glasgoiv  Herald. 


Price  Two  Shillini^s  net. 
THE 

Botanists'  Vade  Mecum. 
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Price  2s.  6d.  net. 

The  Rotatory  Movements 

OF 

The  Human  Vertebral  Column 

AND  THE 

So-called  Musculi  Rotatores. 

By  ALFRED  W.  HUGHES, 

M.B.  &  CM.  Edin. ;    F.R.C.S.  Eng.  ;    F.R.C.S.  Ediii,  ; 

Professor  of  Anatomi/,  Ki>if/\t  College,  London ;  Author  o/' 
'  Xerres  of  the  Human  Body''  and  ^Manual  of  Surgical  Auotomi/.^ 

'Tlie  entile  work  bears  evidence  of  carelul  obsevs-ation,  and  forms  a  uselul  con- 
tribution to  the  mecliaiiism  of  tlie  luiinan  &\<e\ctou.'  —Edi/iburgli  Medical  Joumcil. 


I^E^V^  EJDITIOjST. 

REVISED    AND    BROUGHT    UP    TO  DATE. 

Price  One  Shillinrf  net. 

POSOLOGICAL  TABLES; 

Appendix  on  Poisons  ;  Index  of  Diseases  ; 
and  Medicines  arranged  according  to  their  Actions. 

By  WILLIAM  CRAKr,  M.D., 

c.  ,M..  !■■.  l:..s.n.. 

Lecture)  un  Af<it--ri'i  ,\/ei/im.  Ed'ii.biii  ijli  School  oiMeilirine ;   Kj-Uiniiici  iit  Mdi&ria 
Medico,  Ediiibiirijli  Univei  sitij ;  I'.xuminci'.  Itoijul  Colkije  of  Svrrieciis. 

Being  a  Tabular  Arraiigciueiit  (if  all  Uie  Mi'dicincs  coiiliiiiicil  in  the 
Briti.ili  I'liariiiafopoMa,  witli  Dosr,  kr. 

■'I  tii.s  is  a  useful  little  book,  containiiii;  a  talinliir  arransfeincnt  of  all  tlie  I'luir- 
inacoprcial  preparation'',  with  tlieir  doses  and  inetlmds  of  adiiiinisiraticm.    A  table 

on  Poisons  and  an  Inde.x  of  Diseases  with  Ajiproiiriate  Uemedies  are  included.'  

/.ancet. 
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Price  Is.  6d.  net. 

Materia  Medica  Tables. 

Designed  for  the  Use  of  Students. 

BY 

A.  HERBERT  BUTCHER, 

L.R.C.P.,  L.R.C.S.  &  L.M., 

Honorary  Surgeon  to  Birkenhead  Borough  Hospital. 


'This  is  a  small  work  intended  to  supply  a  long-acknowledsed  want  in 
the  literature  of  medical  school--.  It  is  intemlert  for  the  assistance  of 
students  in  preparins:  ii<v  examinations,  and  will  be  found  to  contain  much 
information  arranged  in  an  admira-'ly  simple  manner,  so  that  it  can  be 
acquired  almost  ai  a  glance.' — Puhlishcr's  Cirmlar. 


Price  2s.  6d.  uet. 


THE  STUDENTS' 

Haiidl30ok  of  Diseases  of  tlie  Skin. 

Illustrnttt)  bit  i!lolaurca  plutrs  '.tut)  Moot)  (tngcub'iugs. 


'This  hook  would  inaUe  a  capital  f;uidb  and  exhaustive  liitle  vaik-mccion 
at  a  course  of  skin  tlmics.  Several  very  good  coloured  i  lates  are  embodied 
in  it,  and  give  a  good  idea  of  the  optical  appearance  of  some  of  the 
commoner  eruutions.'— /licccfccH  Daily  Free  Press. 

'It  is  clearly  and  systematically  arranged,  and  the  ."student  who  masters 
its  contents  will  have  acquired  a  useful  general  knowledge  of  the  patho- 
logical d  issification,  cour-e,  and  usual  niethnd-i  of  treatment  of  all  but  the 
rarest  diseases  of  the  skin.'— il/a)ic/(t'S<«'  Gnaydian. 

'  It  will  prove  of  servicd  to  tlie  j  onng  practitioner,  and  also  to  older  men 
in  country  practices,  wh^se  worK  leaves  them  I'Ut  litUe  time  for  the  stucly 
of  books  of  greater  pretentions.  The  various  diseases  of  the  skin  are  dealt 
with  under  tiie  he  ids  of  distribution,  elements  involved,  shape,  type, 
duration,  cause,  and  general  and  medical  treatment.  A  number  "f, ^'^ell- 
executed  illustrations  increase  tlie  working  value  of  the  lioik.  —The 
Publisher's  Circular. 
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Price  Is.  6d.  iu  Paper  Hoards;  or  in  Cloth,  2s. 

THE  CHILD-HOW  TO  IfTJRSE  IT; 

Or  the  Management  of  Children  and  their  Diseases. 
By  ALEXANDER  MILNE,  M.D. 

'  Dr  Milue  not  only  describes  how  the  Chikl  should  be  managed 
from  the  hour  of  bu-th,  but  he  notes  the  distinctive  characteristics  of 
all  the  ailments  to  which  Children  are  liable,  and  gives  instruction  as 
to  their  proper  treatment.  A  great  many  works  have  been  published 
of  late  years,  but  there  is  certainly  not  one  which  is  more  likely  to  be 
of  use  to  inexperienced  or  conscientious  parents.' — Scotsman. 

'  This  little  work  will  be  found  to  contain  copious  details  on  the 
management  of  infancy,  expressed  in  language  singularly  free  from 
technicalities.' — Courcmt. 

'  We  heartily  recommend  the  careful  study  of  Dr  Milne's  invaluable 
\vork.' — Ladies^  Own  Jimrnal. 

'  To  emigrants  and  others  who  are  at  a  distance  from  medical  aid, 
we  believe  the  book  will  be  a  "present  help  in  time  of  trouble.'" — 
North  Metropnlitan. 


Price  Threepence. 

The  Monthly  Nurse: 

A  FEW  HINTS  ON  NURSING. 

By  H.  AUBEEY  HUSBAND,  M.B.,  CM.,  B.Sc,  etc. 

'  It  can  scarcely  be  said  that  a  handbook  of  this  kind  is  not 
rprpiired,  and  it  is  certain  that  a  more  clearly-arranged  little  work  of 
the  kind  could  not  bo  found.' — ■Scdlsinan. 

'A  Utile  Mauual  written  in  the  simplest  possible  stylo,  but  contaiu- 
ing  invaluable  advice  and  instruction  for  those  who  have  to  act  as 
midwivos.  District  visitors  who  should  distril:>uto  copies  of  this 
pamphlet  to  poor  mothers  would  save  them  much  unnecessary  misery.' 
— Literary  World. 

'  We  have  very  great  ijlensin-e  in  bearing  testimony  to  tliis  exi.'ellunt 
little  pamphlet.  Moutldy  nursing,  as  it  at  present  exists,  is  not  at  all 
in  a  siitisfnctory  condition,  and  it  is  a  relief  to  bo  able  to  get  at  some 
-sensible  ailvioe  and  suggestions — Dr  Husband  snpiilics  them  hero.' — 
Medical  Revieiu. 


We  supply  the  above  two  Works  on  special  terms  to  District  Visitors 
and  Institutions  using  quantities  for  distribution. 
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96  P23.  Crown  8vo.     Bound  in  Cape  Morocco. 
Price  Two  Shillings  net. 

The  Students' 
Practical  Materia  Medica. 

BY 

Miss  GRACE  HAXTON  GIFFEN, 

L.R.C.P.B.,  L.R.C.S.E.,  L.F.P.&S.G.; 

'  Bathgate '  Gold  Medallist  in  Materia  Medica,  Royal  College 
of  Siirgeons ;   Senior  Demonstrator  of  Anatomy,  Ladies'  School 
of  Medicine,  Edinburgh. 


'  We  recommend  this  little  book.' — Dublin  Journal  of  Medical 
Science. 

'  It  contains  a  vast  amount  of  information  in  small  compass. 
Miss  GifFen  has  isroduced  a  work  which  is  likely  to  become 
popular  with  students  preparing  for  an  examination.' — Edinburgh 
..Medical  Journal. 

'Medical  students  for  whose  use  this  book  has  been  prepared 
will  find  it  of  great,  assistance.  The  work  is  clearly  arranged,  and 
is  of  a  handy  size  for  the  pocket.' — Publishers'  Circidar. 

'This  is  a  very  concise  and  practical  manual,  a  summary  and 
resume  of  the  principles  of  pharmacology,  and  the  natnre  and  uses 
of  drugs  with  their  doses.  The  metiiod  of  the  arrangement  of  the 
chajiters  is  simple  and  intelligible  and  the  doses  ol  officinal  pre- 
parations are  stated  under  a  .system  of  classification  which  prevents 
reiteration  and  more  readily  impresses  tlie  memory.'  —  Crlasgoiv 
Herald. 

'  It  is  at  present  the  most  succinct,  lucid,  and  suggestive  of  all 
the  manuals  on  the  subject.' — Scotsman. 

'It  contains  much  useful  information  for  those  wishing  to 
arrange  and  revise  their  knowledge  for  examination  purposes.'  — 
Medical  Press. 
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BOTANY  NOTES 

Specially  adapted  for  Students  preparing  for  Professional 
Examinations  in  Medicine  and  Science,  The  various  divisions 
considered  in  accordance  with  the  several  University  Syllabuses. 

By  ALEXANDER  JOHNSTONE,  F.G.S., 

AUTHOR  OF  'zoology  NOTES,' 

Lecturer  on  Botany,  School  of  Medicine,  Edinhiiyqh ;  and  Natural  Science 
blaster,  Blair  Lodge. 

In  reviewing  'Botany  Notes,'  and  '  Botany— a  Manual,'  The  Lancet  says 
'Thi.s  little  volume  entitled  "  Botany  Notes"  traverses  the  same  ground  as 
the  other  book,  but  is  rather  mure  suitable  for  use  on  the  evening  preceding 
Exam.  It  is  not  too  much  to  believe  that,  if  the  stmient  does  not  rtceive 
material  aid  from  the  "Botany  Notes"  now  before  us,  he  has  hut  small 
prospect  of  receiving  assistance  from  any  printed  matter  whatever.'— ia/ice(. 


Price  3s.  6d.  net. 

ZOOLOGY  NOTES 

Specially  adapted  for  Students  preparing  for  Professional. 
Examinations  in  Medicine  and  Science.    The  various  divisions 
considered  in  accordance  with  the  several  University  Syllabuses. 
By  ALEXANDER  JOHNSTONE,  F.G.S., 

AUTHOR  OF  'IJOTANY  NOTES,' 

Lecturer  on  Botani/,  School  of  Medicine,  Edinhmyh ;  and  NtUiiral  Science 
Mauler,  Blair  Lodge. 

'This  useful  little  manual  is  divided  into  three  pnrts.  The  first  piirt  is 
devoted  to  General  .Morphology,  Histology,  and  I^hysiology,  and  to  the 
Prrjtozoa  and  Vermes;  the  second  part  ireats  of  Venue?,  iMollnsca,  and 
Arthropoda;  and  the  thinl  is  occufiied  with  Chis-sea  from  Arlhropoda  to 
Man.  The  plan  pur.sued  is  thnt  a  brief  account  of  o;ich  class  is  given,  then 
in  succession  the  .sub-classes  and  divisions  are  ilei-cribed,  and  Unally  a 
detailed  account  of  soma  animal,  as  the  anodonta  amongst  mollusca,  and 
nephrops  amongst  Crustacea.  1  he  descnption-s  though  short,  are  accurate." 
—lancet. 
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THE    CATECHISM  SERIES. 


(NEAELY  ALL  THE  PAKTS  ARE  ILLUSTRATED.) 

Price  One  Shilling  net,  each  Part. 

ANATOMY. 

Part  *1 — Upper  Extremity.  Part  4— The  Abdomen. 

II      2 — Lower  Extremity.  n    5 — Tlie  Thorax.  | 

II    *3 — Head  and  Neck.  n    6 — Bones  and  Joints. 

(il(i>)  also  be  lunJ  in  French :  tliose  marhed  *  an  refid//.) 


Price  One  Shilling  net,  each  Part. 

CHEMISTRY. 

Parti — Inorganic.  |    Part  2 — Inorganic  and  Organic. 


Price  One  Shilling  net. 

FORENSIC  MEDICINE. 

[;ONE  PART.l 


'  The  aim  of  the  Series  is  to  help  the  studouL  in  preparing  his 
works  for  examination  without  the  aid  of  a  tutor.  The  Questions 
are  very  sugges'ivc,  and  are  such  as  are  likely  to  be  given  at 
examinations.  The  Answers  are  concise  and  clear.  The  reading 
of  these  books  just  before  going  in  for  an  examination  will  be 
of  considerable  use  in  recalling  the  most  important  jioints  to 
memory.' — Illustrated  Medical  Netos. 

'  The  arrangement  of  questions  and  answers  seems  to  be  admirably 
adapted  for  fixing  the  facts  in  the  mind  of  the  student,  and  for  a 
busy  man  preparing  for  examination  nothing  could  be  handier  than 
these  booklets."— tr/i(.sr/()i«  Herald. 
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THE  CATECHISM  SERIES. 


Price  One  Shilling  net,  each  Part. 

MIDWIFERY. 

[TWO  r/\Rl,S.  ] 


'Messrs  E.  &  S.  Livingstone  have  made  a  desirable  addition  to 
their  Catechism  Series  of  Medical  Handljooks.  The  little  work 
just  issued  deals  witli  the  all-important  subject  of  Midwifery,  and  is 
complete  in  I  wo  Parts  of  tlie  usual  size  and  price.  Within  this 
small  compass  there  is  no  inconsiderable  amount  of  useful  matter 
relative  to  amongst  other  things  — menstruation,  pregnancy,  partui-i- 
tion,  instrumental  deliveries,  preternatural  and  complex  labours, 
foetal  complications,  puerperium,  and  the  feeding  of  the  infant. 
This  infonnation,  conveyed  in  answers  to  the  many  questions  set,  is 
intelligently  put,  carefully  prepiired,  and  accurate  in  detail.  The 
letterpress  is  interspersed  here  and  there  with  sketches.  To  say 
that  these  small  books  will  be  of  lielp  in  memorising  important 
points,  and  of  special  service  when  preparing  for  an  examination, 
is  but  to  reiterate  what  has  been  so  often  expressed  in  regard  to 
other  volumes  in  this  capital  series.' — Disjmtch  College  Column. 

'Like  some  of  <uir  famous  medical  contemporaries,  we  are  not 
altogether  in  love  with  the  pernicious  cram-book.  Some  men 
tiiink  that  by  vigorous  grinding  of  a  cram-book,  for  a  week  or  two 
previous  to  an  exam.,  work  can  be  easily  got  up.  No  greater 
mistake  can  lie  made  :  slow  but  sure  "absorption  "  is  the  only  royal 
road  to  the  happy  condition  of  knowing  one's  work.  After  work 
lias  been  properly  got  up,  we  know  of  no  belter  way  of  refreshing 
one's  memory  of  details  than  by  a  judicious  use  of  books  such  as 
those  produced  Ijy  Messrs  E.  &  S.  Fyiviiigstone  in  their  Catechism 
Series.  Midwifery,  Part  T.,  is  a  very  commendable  little  volume, 
and  its  sections  bearing  on  the  pathology  of  pregnancy  and  the 
pelvis,  normal  aTul  abnormal,  arc  first-class.  Part  IL  is  very  good 
on  instrumental  delivery  and  the  pathology  of  puerperium,  whilst 
a  short  chapter  on  the  feeding  of  the  youngster  contains  much 
valuable  information  for  men  lioping  soon  to  be  let  loose  on  the 
public.  As  an  aid  to  systematic  reading  to  seniors,  we  can  really 
recommend  tiiose  little  volumes.  They  arc  thoroughly  in  accord- 
ance with  the  principles  and  practice  of  Midwifery  as  taught  in  this 
Sciiool. ' —y/t/;  Sivdevl. 


32 


E.  &  S.  LIVINGSTONES'  PUBLICATIONS. 


THE  CATECHISM  SERIES. 

Price  One  Shilling  net,  eacli  Part. 

MATERIA  MEDICA. 

Part  1— Mineral  Waters, 
n    2— Inorganic. 
,,    3 — Inorganic. 


Price  One  Sliilling  nel,  each  Part. 

PHYSIOLOGY. 

Part  1— Chiefly  Histology.  I  Part  3— Blood ;  Hespiration. 
,1    2 — Circulation.  |      h    4 — Digeslion. 

Part  5 — Intestines ;  Blood  Glands  ;  Kidneys. 
,,    Q — The  Skin,  Animal  Heat,  Voice  and  Speech,  Smell  and  Taste. 
,,    7 — Eye,  Ear,  and  Cranial  Nerves. 

,,    8— Spinal  Cord,  Brain,  Reproduction,  Physiological  Chemistry. 


Foods.        Part  4  — Inorganic. 

,1  5— Orders  and  Plants. 
II    6 — Vegetable. 


Price  One  Shilling  net,  each  Part. 


PUBLIC  HEALTH. 


Part  1— Wnter. 
„    2 — Air  and  Ventilation, 
„    3 — Sewage. 
„    4 — Vital  Statistics. 


Part  5 — Jledicine,  Food,  Water- 
Closets,  Disinfectants, 
Warming,  Hospitals, 
etc. 


'We  have  plea.sure  in  recommending  the  series  lo  all  who  are  in- 
terested in  a  certain  impending  and  rapidly  approaching  event.— 
Student. 

'  These  manuals  arc  the  best  things  ol  the  kind  in  existence.'— 
Scottish  lieview. 
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THE  CATECHISM  SERIES. 


Price  One  Shilling  net,  each  Part. 

SURGERY. 

Part  l—Heemorrbage— Repair— Inflammation— Suppuration— 
Ulceration  — Mortification— Erysipelas  — Wounds 
— Burns. 

<i    2 — Fractures  and  Dislocations  of  the  Upper  Extremity. 
"    3— Fractures  and  Dislocations  of  the  Lower  lixtremity— 

Diseases  of  Blood-Vessels  and  Lymphatics. 
M    4— Tumours— Diseases  of  Bones— Diseases  of  Joints. 
"    5— Injuries  and  Diseases  of  Muscles  and  Nerves  (Club- 

Foot,  Whitlow,  Ganglion,  &c.)— Venereal  Diseases. 

— PiEGioNAL  Surgery:   Injuries  and  Diseases  of 

the  Head. 

.1    6— E,EGto.NAL  Sdrqert  :  Face,  Nose,  Mouth,  and  Tongue; 

QSsophagus,  Hare-Lip,  Neck,  Tracheotomy,  &c.; 
Thorax  and  Mamma. 


Price  Oik;  Sliilling  net. 

TOXICOLOGY. 

[ONE  PART.] 


•  The  little  works  arc  carefully  put  together,  and  will  prove  of 
use  to  students  [.reparing  for  exaniiuations. '-Co/Zer/e  Column. 

'They  cannot  fail  to  bo  popular  with  atudenls.'— HosjAtal 
Gazelte. 

'  We  recommend  these  little  hooks  to  students,  for  we  feel  sure 
they  will  help  to  refresh  the  memory,  specially  if  about  to  pass  an 
"  exam."  ' — Joui-nitt  of  Micro.icojii/. 

'  We  must  commend  the  geneial  accuracy  and  cluarucss  of  the 
desiTiptions.'— r,7«.,yof;  Mndical  Joiirnul. 

C 
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THE  CATECHISM  SERIES. 


Price  Is.  net,  eacli  Part. 

^Ifflminal'ion  (^UFstions 

IN 

PRACTICE  OF  MEDICINE 


Part  i.— GENERAL  DISEASES. 
Part  2.— SKIN  DISEASES. 
Part  3.— FEVERS. 


Adapted  for  those  who  are  Preparing  themselves  for  the 
Final  Examination. 


'  We  must  give  the  writer  credit  for  having  matle  a  judicioug 
selection  from  the  enormous  mass  of  material  which  he  bad  to  sift. 
The  information  given  under  the  headings  of  treatment  is  often 
very  good  indeed.  The  booklet  will  be  of  use  for  the  class  of 
readers  for  whose  benefit  it  was  professedly  prepared.'— ZJuJ^ifi 
Journal  of  Medical  Science. 

'These  little  books  are  very  valuable  in  refreshing  the  raind  of 
the  student.'— X>a/?.V  Free  Pre.-is. 

[Other  ParL^  icill  foil  on:] 
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THE   CATECHISM  SERIES. 

Price  2s.  6d.  net  each  Part. 


PATHOLOGY. 

Part  1.  GENERAL.      Part  2.  SPECIAL. 

TJie  above  are  printed  in  Note-book  inrm,  on  one  side 
of  the  paper,  with  ample  margins,  and  blank  pages  for 
Notes  and  Diagrams. 


Price  4s.  6d. 


INTERSTITIAL  NEPHRITES: 

BEING  AN 

ITOSTIGITION  INTO  ITS  MICROSCOPICAL  ANATOMY. 


WITH  ILLUSTRATIONS. 


By  BRYAN  CHARLES  WALLER,  M.D., 

F.li.CS.E. 
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Second  Edition,  price  12.s.  6d. 
THE 

Principles  and  Practice 
of  Midwifery 

Ey  ALEXANDER  ^ULNE,  M.D., 

Ex-Vice-Presiiient  of  the  Edinburgh  Obstetrical  Society. 


'  The  very  favourable  reception  accorded  to  the  first  edition  was 
well  merited,  the  work  being  thoroughly  practical,  and  very  readable — 
not  too  diffuse  nor  exhaustive,  yet  contaiuiug  sufficient  details  for  all 
exaraiuatiuu  purposes.  The  Second  Edition  has  been  carefully  revised, 
and  sucli  additions  made  as  were  rendered  necessary  through  recent 
advances  iu  the  obstetric  art.  We  have  no  doubt  that  the  Second 
Edition  of  Dr  Milne's  Manual  will  be  more  popular  with  medical 
students  than  the  first. — Students''  Journal. 

'  Dr  Milne  has  contrived  to  condense  a  great  amount  of  obstetric 
doctrine,  both  physiological  and  pathological,  into  his  book.' — Lancet. 

'  I  estimate  highly  the  thought,  the  labour,  and  the  courage  expended 
in  the  work.' — Dr  J.  Matthews  Duncan,  London. 

'  A  very  excellent  and  comprehensive  Manual.' — Professor  Gbaily 
Hewitt,  London. 

'An  admii-able  digest  of  the  subject.' — Professor  A.  R.  Simpson, 
Edinburgh. 

'  This  is  the  second  edition  of  the  handiest,  simplest,  and  soundest 
of  our  works  on  obstetrics.  The  author  is  not  only  an  lionoured 
public  teacher,  whose  wisdom,  judgment,  learning,  and  skill,  have 
endeared  him  to  his  many  pupils,  wlio  longed  to  have  his  instructions 
in  a  more  permanent  form,  but  he  is  a  medical  practitioner  of  great 
experience  and  of  recognised  skill.  Dr  Milne  has  produced  a  work 
intended  at  once  for  medical  students  and  for  the  profession,  and  these 
show  their  appreciation  of  it  by  taking  care  that  it  has  a  place  on 
their  shelves.  The  leading  obstetricians,  the  medical  press,  and  the 
teachers  in  our  more  eminent  medical  schools,  all  highly  recommend 
the  work  for  its  comprehensiveness,  its  soundness,  and  its  real  practical 
helpfulness.  In  fifty -two  chapters,  which  are  as  scientific  as  they  are 
simple,  as  gracefully  writteu  as  they  are  instructive,  and  as  interesting 
as  they  are  important,  the  author  covers  the  whole  ground  of  his  subject. 
His  definitions,  expositions,  and  instructions,  are  very  clear.  Jledical 
students,  as  well  as  practitioners,  who  'nave  not  seen  this  splendid 
volume,  ought  to  secure  it  at  once.  It  is  sure  to  please  tliom.  The 
volume  is  nicely  got  up,  and  in  profusely  illustrated  wilii  liigh-class 
engravings.' — Oldham  Chrnnicle.. 
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Price  Two  Shillings. 

Hancltiook  of  DediictiYe  logic : 

DESIGNED  SPECIALLY  FOR  THE  USE  OF  MEDICAL  STUDENTS 
PREPARING  FOR  THEIR  PRELIMINARY  EXAMINATION. 

By  Rev.  DUNCAN  STEWART,  D.D., 

Minister  of  Spott,  Ddnbak. 


'Brevity  aud  simplicity  are  the  cardiual  virtues  iu  this  book, 
because  it  has  beeu  designed  specially  for  the  use  of  young  men 
intending  to  study  medicine  and  preparing  for  their  Prolimiuary 
Examination.  A  new  feature  in  it  is  that  not  a  few  of  the  illustrations 
are  medical,  but  the  fundamental  ijrinciples  of  logic  being  the  same 
the  world  over,  it  is  adapted  to  any  other  class  of  students.  Brevity 
has  been  aimed  at,  but  not  to  the  detriment  of  perspicuity,  and 
whatever  help  has  been  had  from  other  writers  ou  logic  is  mainly  due 
to  .Jevons.  As  the  work  lias  been  confessedly  prepared  for  a  purpose, 
the  studeut  is  recommended  not  to  pass  over  any  of  the  questions  ou 
the  several  sections  given  at  the  end  of  tlie  book  till  he  is  able  to 
answer  them.  The  questions  aud  exercises  are  numerous  and  se.arching, 
and  fitted  to  acijuaint  the  student  with  the  likely  subjects  of  examina- 
tion.'— GkiMjmi)  Herald. 


Price  One  Shilling  net. 

A  lanual  of  Dental  Education 

WITH  SOME  GENERAL  NOTES  UPON  THE  MODERN  CURRICULUM  OF 
THE  DENTAL  STUDENT. 

By  ARTHUR  TURNER, 

/Mentiate  in  Dental  S'lrnenj  of  the  Itoyal  Colk/je  of  Surgeons,  Edinburg/i:  Denial 
Surgeon  to  the  luickinrjhatnshire  Cleneral  Inflrmarij ;  Fellow  of  the  Chemical  Society. 


'  We  can  recomnioud  it  as  affording  much  valuable  information  to 
tliose  who  think  of  studying  dentistry.'— vl/a/jc/je.s-^er  Gmirdiaii. 

'Tliis  is  an  opitomized  guide  for  those  about  to  enter  iipou  the 
study  of  Dental  Hurgery  with  a  view  of  obtaining  tlio  diploma,  and 
will  bo  found  useful.'— A;f/t;y//«iY//j  Medical  Journal. 

'A  manual  siicli  as  wo  have  now  before  us  will  be  found  most 
u.iftful  for  intending  dental  students.  it  is  a  welcome  atid  u.sofiil 
gmdo.'—Glaxr/oiv  Herald. 


38 


E.  &  S.  LIVINGSTONES'  PUBLICATIONS. 


Price  4s.  net. 


YELLOW  FEVER 

By  JAMES  W.  MARTIN,  M.D. 


I L  L  "U"  S  T  lEl. -^^  T  E  ID  . 


'  It  gives  a  very  clear  and  concise  account  of  the  chief  facts  about 
yellow  feverand  its  congeners  among  the  malarial  fevers  of  the  tropics, 
and  discusses  its  etiology  and  treatment  at  some  length.' — Lancet. 

'Tt  presents  a  full  narrative  of  yellow  fever,  its  geographical 
distribution,  and  the  clinical  features  which  distinguish  it  from 
the  intermittent  and  remittent  fevers  of  the  tropics.  Dr  Martin 
writes  of  the  disease  from  a  practical  acquaintance  with  it,  and 
his  descriptions  gain  much  in  vividness  thereby.  A  chart  on 
Mercator's  projection  helps  considerably  towards  a  comprehension 
of  the  distribution  of  the  disease,  and  there  are  also  several  charts 
of  pyrexia  of  malarial  origin.  The  work  will  be  of  service  to  those 
whose  field  of  labour  lies  where  the  disease  is  prevalent.'— GZcwfifOty 
Medical  Journal. 

'As  the  outcome  of  a  practical  experience  of  this  tropical 
scourge,  it  cannot  fail  to  be  an  .acquisition.  Without  adding  much 
that  is  new  on  the  subject  Dr  Martin  reviews  and  analyses  the 
results  of  many  observers.  A  number  of  cases  are  briefly  reported 
in  the  appendix;  these  will  help  one  to  realise  the  condition  which 
is  met  with  in  yellow  fever  patients.'— J/aHc/ie«<e?-  Guardian. 


TEIPEMTUEE  CHAETS: 

Suitable  for  Hospitals,  Dispensaries,  or 
Private  Cases. 

SPECIIVIEN  COPIES  FREE  ON  RECEIPT  OF  TWO  STAMPS. 


Special  Sizes  ou  Kinds  produced  to  order  at  Moderate 
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Third  Edition  (1895).  Greatly  Enlarged  and  Improved. 


Price  One  Shilling  net. 

THE  URINE 

In  Health  and  in  Disease,  together  with  its 
Chemical  Examination. 

By  H.  AUBREY  HUSBAND,  M.B.,  CM., 

B.Sc,  F.R.C.S.E.,  etc., 

Formerlji  one  of  the  Jledical  Officers  of  the  Tioijal  Dispensary ,  Edinhurgh. 
Author  of  the  'Student's  SanJhook  of  the  Fractice  of  Medicine,' 
'  Student's  Focket  Freacriber,'  ^-c. 

WITH  PLATES. 


Price  Is.  6cl. 
Illustrated  by  26  Woodcuts. 

THE  PHYSIOLOGY  OF  THE  EYE, 

With  an  Introductory  Chapter  on  Optics. 
By  H.  CAMPBELL,  M.B., 

B.Sc.  LoiKl.,  M.R,  CP.  Loud.,  M.R.C.  H.  Eng. 


'Thi.?  is  an  admirable  little  text-book,  ami  will  conimend  iUclf 
to  (jvcry  student  of  physiology.' 
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Price  One  Shilling  net. 


Puberty  and  the  Change  of  Life. 


%  ^00 Ii  for  Mflmen. 


By  J.  C.  WEBSTEE,  M.D.,  M.E.C.P.E., 

Assistant  to  the  Professor  of  Midwifery  and  Diseases  of  Women  in  the 
Uitiversifi/  of  Edinburgh. 


'It  should  be  read  with  profit  by  both  mothers  mid  daughters;  its  teflchings 
are  sound,  and  always  on  the  side  of  that  educated  common  sense  which  is  but 
another  name  for  science  itself.  The  autlior's  remarks  on  the  evils  attending  the 
educational  competition  among  girls  deserve  the  attentiou  of  mothers  especially. 
Tile  health  directions  set  forth  in  this  manual,  if  followed  out.  cannot  fail  to  avert 
mncli  of  the  preventible  pain  and  misery  so  characteristic  of  our  modern 
civilisation.'— (J/osjiow  Herald. 

'The  book  is  well  written,  some  parts  of  it  unquestionably  are  calculated  to  do 
good  to  suffering  womankind.' — Hirminrdiam  Medical  Review. 


Price  One  Shilling  and  Sixpence  net. 

DISEASES  OF  THE  EYE. 

A  Manual  for  Senior  Students  and  Young  Practitioners. 
By  J.  AETHUR  IvEMPE,  F.E.C.S., 

Late  Senior  Demonstrator  of  Anatomy,  Sinyeons'  Hall,  Edinburgh. 


USED  IN  THE  EDINBURGH  MEDICAL  SCHOOLS. 


'It  is  a  book  for  those  who  now  require  to  slinw  a  knowledge  of  the  more 
common  eye  diseases  before  passing  the  final  examinations.  'Hie  arrangement  is 
good,  the  information  ex))licit,  ami  after  the  student  is  done  with  it  ns  nn  exami- 
nation guide  he  will  find  it  very  useful  in  general  practico. '—CTns<;ow  Herald. 

'This  book  givesapithy  digest  of  thesyniptoms  and  diaonosis  of  the  commonest 
diseases  of  the  eye  with  pi'aclieal  hints  as  to  treatment.'— /)ai7y  l-'ree  /'ms. 
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New  Edition.     Revised  and  Greatly  Enlarged. 


Price  Is.  6d.  net. 

The  Students'  Pocket  Prescriber 

By  H.  AUBEEY  HUSBAND,  M.B.,  CM., 

B.Sl\,  etc., 

'Author  of  'The  Students'  Hanrlbook  nf  (he  Practice  of  Medicine  '  'The 
'1)16,  in  Senlth  and  In  Disease,'  etc. 


This  Book  is  intended  for  Students  and  young  Practi- 
tioners, and  contains  muck  useful  information. 
Tlie  Prescriptions  are  arranged  thus  : — 


Alteratives. 

Antacids. 

Antispasmodics. 

Aperients,    Cathartics,  and 

Anthelmintics. 
Astringents. 

Caustics  and  Counter  Irritants 
Diaphoretic.s  and  Diuretics. 


Emetics  and  Expectorants. 
Gargles  and  Inhalations. 
Lotions,  Liniments  &  Ointments. 
Narcotics  and  Sedatives. 
Refrigerants  and  Salines. 
Stimulants. 
Tonics. 

Uterine  Therapeutics. 


WITH   AN   INDEX    TO    THE  PKESCRIPTIONS. 


'This  little  work  is  intended  to  remove  the  difficulties  which 
student.s  experience  when  commencing  to  prescribe.  The  396 
Prescriptions  it  contains  illu.strate  tiie  treatment  applicable  to  a 
variety  of  ca.se.s.  In  the  Introduction,  the  various  points  which 
liave  to  be  considered  in  proscribing  arc  given  very  clearly.  A 
complete  List  of  Diseases,  forming  an  index  to  the  ' prescriptions, 
enalde.s  the  student  to  select  the  line  of  treatment  suitable  to  any 
particular  case.  The  prescriptions,  on  the  whole,  are  typical,  well 
constructed,  and  arc  brought  up  to  date  .so  as  to  incUulc  com- 
binations of  new  drugs.  The  student  prescriber  will  find  this  book 
a  most  u.scful  companion,  adapted  to  his  wants,  and  a  veritable 
pocket-book;  it  can  bo  easily  carried  in  the  waistcoat  pocket.'  — 
Jirilinh  Medical  Journal,. 
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Price  One  Shilling. 

REFERENCES  TO  NERVES; 

Being  Tabular  Views  of  the  Motor  Nerves  to  Muscles, 
the  Nervous  Supply  of  the  Principal  Articulations  and 
of  the  Skin,  the  Deep  and  Superficial  Origins  of  the 
Cranial  Nerves,  etc. ;  with  the  most  important  effects 
following  Solution  of  Continuity  of  Nerves. 

INVALUABLE  TO  THE  ANATOMICAL  STUDENT. 


Price  One  Shilling. 

Morphology  of  the  Vertebrata; 

DOG-FISH,  COD,  PIGEON,  AND  RABBIT ; 

WITH    DEVELOPMENT   OF  THE  DOG-FISH. 

By  D.  knight, 

Of  the  Museum  ok  Science  .\xi>  Art,  EDixBUiHiH. 


Price  Sixpence. 

Case-Taking  Book  for  Hospitals; 

With  Hints  on  Case-Taking,  Normal  and  Abnormal 
Temperatures,  Weight  of  Adult  Organs,  etc. 

The  Synopsis  used  in  the  Royal  Inprmary,  Edinburgh. 
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Part  I. — Price  Sixpence. 

ATLAS  OF  CHEMISTRY: 

Inorganic  and  Organic, 

DESIGNED  rOR  THE  USE  OF 

MEDICAL  AND  SCIENCE  STUDENTS,  AND  SCIENCE  TEACHERS  IN 
SCHOOLS  AND  EVENING  CLASSES. 

By  victor  V.  BRADFORD,  M.A. 
Third  Edition,  Revised,  price  Sixpence. 

Hancltiook  of  Aninial  Classification 

FOR  THE 

MsD  of  glcbital  anb  Sdcnxc  Stubcnts. 

By  victor  v.  BRADFORD,  M.A. 
I'rice  ( )ne  Penny. 

ALCOHOL: 

Its  Action  on  the  Body  in  Healtli. 
By  ALEXANDER  WALKER,  M.D.. 

Lillr  Mrilicill  Qfflrri-  nf  Jfral./li,  Vutllcn. 

'  Tlie  aiitlior's  inipcacliment  of  Alcoliol  ovcri)0\vei'ing.  'J'he 
pamphlet  ought,  to  t)c  liircuhatcd  throughout  the  land  by  our 
Temperance  Societies.' — ()ldhaiH  Chronicle. 
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Price  2s.  6cl.  net. 

[An  EDITION  DE  LUXE,  printed  on  Dutch  hand-made  paper  and 
bound  in  half-morocco,  price  5s.  net— only  loo  copies  printed.] 

Illustrated  with  over  100  CHARACTERISTIC  SKETCHES  &  PEN  &  INK  PORTRAITS. 

T/ie  Awful  and  Ethical  Allegory 

OF 

DETJTEEOIOIY  SMITH 

Or,  The  Life  History  of  a  Medical  Student. 

BY  A  STUDENT  OF  MEDICINE. 

'  Messrs  E.  &  S.  Livingstone  have  favoured  us  witli  a  copy  of  tlie  above  brochure, 

and  we  have  great  pleasure  in  commending  it  to  our  readers  The 

chequered  career  of  "  D.  Smitli  "  is  profusely  illustrated  by  a  master-hand. 
Thumb-nail  sketches  of  the  Castle,  Arthur's  Seat,  Princes  Street,  Torchlight 
Processions  ("for  behold  the  keepers  of  these  houses  were  men  of  power  and 
riches,  and  Deuteronomy  lieard  with  awe  tliat  the  greatest  of  them  was  as  a  King 
in  the  land"),  the  sign  of  the  Three  Balls,  and  the  Elders  of  the  'I'emple,  are 
only  a  few  of  the  more  noticeable  ones.  The  vicissitudes  of  Ueuteronomy's  Life 
were  many,  and  will,  no  doubt,  strike  a  sympathetic  chord  in  the  hearts  of  our 
readers.  Let  them  gather  themselves  together  within  tbe  temple  of  Thespis,  and 
sit  in  the  high  places  therein ;  yea,  even  in  the  "gods"  on  Students'  Nights,  as 
did  our  hero.  "  Last  stage  of  all"  (as  the  Bard  of  Avon  says)  is  the  brass- 
plate  of  Deuteronomy  Smith,  M.D.,  F.lt.C.S.,  etc.,  and  we  would  wish  our  readers 
no  better  luck,  even  if  tliey  have,  like  our  friend,  made  occasional  aberrations 
fi'om  the  paths  of  virtue.'— TAe  Student. 

'This  excellent  series  of  University  sketches  are  a  sort  of  Pilgi-im's  Progress 
of  Kdinburgh  University  studeutdom,  recording  the  gradual  development  of  the 
medical,  from  the  crude  and  chrysalis  stage  to  tliat  of  his  full-grown  and  perfect 
buttei-fiy  existence,  and  the  moral  of  the  tale  lies  in  this,  that  it  is  of  universal 
application;  aud  the  medical  of  to-day  cun  read  in  it  lessons  for  himself  just  as 
sound  as  the  generation  for  whom  it  was  written.  The  humour  of  the  narrative  lies 
largely  in  this,  that  it  is  written  in  the  Biblical  style,  which  gives  to  the  incidents 
related  a  naivete  that  is  often  irresistible.'— CoHej^e  Column. 


Price  Threepence. 

DEUTEROIOIY  SMITH 

OB, 

The  Life  History  of  a  Medical  Student. 


' Tlii.s  is  one  of  the  suun  tcst  brochures  Wwt  has  emanated  from  the  University 
for  a  long  iXvae.'—Evenwij  Express. 
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Crowii  8vo.,  411  pp.,  price  3s.  6d. 

CLAUDE  GARTON 

%  ^tox^  of  gmibitrglj  Stubeat  3Cifc. 


THOMAS  J.  HENRY,  F.KC.S.E., 

AUTHOR  OF  'DEUTERONOMY  S^[ITH.' 


'  This  Ligbly  ilitevesting  story  by  thu  author  of  "  Deuteronomy  Smith," 
itself  an  excellent  testimonial,  deals  with  the  life  and  adventures  of  an 
Edinburgh  medical  stndent.  It  is  written  oljviously  by  a  man  who 
knows  all  ihe  ins  and  outs  of  om-  University.  Our  Professors  and 
customs  are  faithfully  depicted  in  a  skilful  and  interesting  manner. 
Claude  Garton  comes  up  to  Edinburgh,  or  Dunburgh,  as  it  is  called 
in  the  book,  and  goes  through  the  usual  life  of  a  man  up  here.  We 
have  been  unable  to  find  any  instance  of  his  being  the  worse  for  drink, 
thereby  upholding  the  well-knowu  sobriety  of  motUcal  students.  _  He 
experiences  a  Symposium,  a  Rectorial,  and  Professional  Examinations, 
and  finally  graduates.  One  of  the  best  and  most  faithful  descriptions 
in  the  book  is  that  of  a  Police  Court  the  day  after  a  torchlight  pro- 
cession. Garton  falls  in  love  with  a  damsel  called  Gipsy,  who  resides 
in  an  establishment  known  as  the  Koyal  Britannia,  and  shortly  termetl 
"KB"  It  will  be  seen  that  the  book  is  well  up  to  date,  and  deals  with 
incidents  of  much  interest  to  Edinburgh  men.  We  are  introduced  to 
many  whose  names  are  curiously  familiar.  The  story  is  interestingly 
written,  and  will  be  read  with  avidity  by  Edinburgh  men  in  pai-ticular 
and  medical  students  in  general.'— TAe  Student. 

'Mr  Henry  has  given  us  a  very  strildug  book,  even  more  powerful, 
in  its  way,  than  George  Moore's  masterpiece,  "  Esther  Waters."  It 
describes  the  experiences  of  a  medical  student  in  Ediu burgh,  from  his 


sample  of  the  rest,  is  never  to  forget  them;  it  is  as  though  we  had 
been  present  at  the  scenes  described.    Conau  Doyle  has  done  nothing 
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better,  ;iud  they  stand  coruparison  with  Mr  Henley's  poems.  The 
weak  points  iu  the  book  are  the  story  and  the  liero,  but  these  are 
tlu-oughout  subordLuate,  and  their  weakness  merely  goes  to  show  that 
the  author's  sense  of  hnmour  is  defective.  The  defect  is  not  one  to  bo 
regretted,  for,  probably,  it  is  the  necessary  accompaniment  of  the  rare 
gift  which  goes  along  with  it.  Mr  Henry  has  done  for  tlie  Medical 
School  of  Edinburgh  what  Tom  Hughes  did  for  Eugby;  in  the  work 
of  either  there  is  something  to  condone,  but  the  something  is  as  nothing 
when  we  regard  the  whole.  The  book  should  be  iu  the  hands  of  all 
medical  students,  and  of  all  who  are  interested  in  the  science  of 
medicine.  It  does  not  address  itself  to  others,  and  the  "  general 
reader"  had,  perhaps,  better  keep  away  from  it:— Sheffield  Daihi 
Tehi/rapli. 

'  In  -'Claude  Garton"  the  career  of  a  medical  student  during  his  five 
years'  course  at  Dunburgh  University — the  indentity  of  which  with  the 
chief  of  Scottish  Universities  is  thus  tljinly  veiled— is  related  with 
unusual  abihty.  So  perfect  an  acquaintance  with  the  customs  and  routiuo 
of  the  University  is  revealed  as  to  warrant  the  belief  that  the  author 
is  describing  none  other  than  his  own  alma  mater.  Some  of  the 
descriptions— especially  those  of  the  operating  rooms  and  a  couple  of 
operations  therein- are,  perhaps,  rather  too  realistic  to  be  pleasant; 
and  we  can  imagine  that  not  a  few  sensitive  readers  will  turn  from  the 
further  perusal  of  the  book  with  disgust.  But  they  will  do  well  to 
persevere,  for  the  story  is  one  of  extraordinary  fascination  and  dramatic 
power,  and  it  is,  moreover,  written  iu  excellent,  if  somewhat  grandilo- 
quent English.  It  is  not,  however,  a  book  for  boys ;  it  will  be  better 
appreciated  by  grown-up  readers.'— Janies'  Gazette. 

'  The  career  of  a  medical  student  is  a  subject  that  does  not  suggest 
material  for  an  attractive  story,  yet  here  we  have  not  only  a  readable 
but  really  an  admirable  book.  The  ways  and  methods  of  the  budding 
doctor  tlie  author  has  hit  off  to  a  nicety,  and  Claude  Garton's  connec- 
tion with  Dunburgh  University  is  a  refreshing  episode  of  life  that  is 
strong  in  its  realism.  Many  types  of  charactei-  are  to  be  found  in  its 
pages  that  have  their  counterparts  in  real  life.  One  dwells  with 
appreciation  in  the  society  of  MacTvor,  Mostyn,  and  Mui-chiston  :  thoufi-li 
sadness  describes  the  feeling  at  the  fate  of  poor  ■\¥hite.  The  love 
entanglements  of  Claude  lend  interest,  at  times  pathetic,  to  the  work, 
•while  the  light  that  is  thrown  on  tlio  ordinary  life  of  the  medical 
practitioner  with  his  difficulties  and  disappointments,  is  lucid  and 
entertaining.  Jack  Lastijig,  the  ciiaiupion  boozer  of  the  University, 
serves  to  illustrate  the  quackery  of  to-day  in  all  its  hideousuess. 
Mr  Henry  is  to  be  congratulated  on  tliis  excellent  contribution  to  the 
season's  literature.' — jlffiiic/iedei-  L'oiirier. 

'  As  a  story  this  can  bo  recommended  to  all  who  like  their  literatm-e 
clean  and  wholesome,  and  yet  with  a  thorough  spice  of  life  and  sensa- 
tionalism. Jt  is  the  career  of  a  medical  student  as  lived  at  the  great 
university,  interwoven  with  a  thrilling  and  romantic  love  story.  The 
action  never  lags,  and  the  gliini>scs  of  science  we  are  allowed  to  get 
now  and  again  in  tlie  operating  theatre  and  dissecting-room,  are 
up-to-date,  and  redolent  of  the  newest  discoveries.  It  is  not  only 
a  l)ook  to  amuse,  hut  one  from  wliicli  something  of  prolit  may  bo 
gained.'— Weekly  Nnrs. 
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PUBLISHED  ANNUALLY. 


Crown  8vo,  price  2s.;  by  post,  28.  .3d. 

FMrai  Hr|ool  dalpniiap 

FOR  SCOTLAND, 

1897^98, 

Is  the  only  hook  that  contains  all  the  information  required  for 
Graduation  in  Medicine,  Surgery,  and  Public  Health  at  Edin- 
burgh, A  berdeen,  Glasgoxo,  and  St  Andrews  Universities;  Fellowship, 
Membership,  and  Licence  of  Royal  College  of  Physicians ;  Fellowship, 
Licence,  and  Licence  in  Dental  Surgery;  Diploma  in  Public  Health 
of  Royal  College  of  Surgeons ;  Triple  Qualification  of  Scottish  Conjoint 
Board;  Classes  in  the  Universities  and  Schools  of  Medicine,  with 
short  Syllabus  of  each  Class;  Classes  and  Schools  for  Women;  Asylums, 
Dispensaries,  Students'  Societies,  itc;  also  the 

PROFESSIONAL  EXAMINATION  QUESTIONS 

set  by  the  Universities,  Royal  College  of  Physicians,  Royal  College  of 
Surgeons,  and  the  Triple  Board,  for  several  years  past;  the  R.  CP. 
Lond.,  and  R.C.S.Eng.,  set  last  year;  the  Universities  Preliminary 
Examination  Questions  set  in  October  and  March,  and  the  Pre-^ 
liminary  Examination  Questions  set  by  the  Educational  Institute  of 
Scotland  in  July  last. 

'It  is  full  of  tlie  most  useful  information.  It  ought  to  lie  a  most  valuable 
work  of  reference  for  tlie  medical  stadent: -Edinburrih  Medical  Journal. 

'Mucli  time  and  money  may  be  saved  by  a  careful  perusal  of  this  book.'— 
Medical  Press  and  Circular. 

'  Tlie  Medical  School  Calendar  maintains  its  rcputatiou  tor  comprehensiveness 
and  accuracy  of  information. Scotsman. 

The  boi.k  is  crammed  with  information  on  all  subjects  wliicli  a  s  udent 
requires  to  know  in  pilotiuR  his  way  through  a  course  of  medical  study  A  I'l'K^^^ 
of  well  compiled  advice  to  tlie  student  as  to  the  most  advantageous  method  of 
s  udy  s  g  ven.  A  glance  through  the  pages  of  the  Calemlnr  shows  the  e.xten^ve 
prov  si.  i^or  medical  education  in  i:diuhurgh,  ami  is  itself  he  most  convincing 
i  ■gume.it  lor  the  necessity  of  the  imhWnMon.'-Edv.bnrgh  Lvmxng  .\e,cs. 
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